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Preface
The following regional planning study is a direct result of the
connectivity within the Utah State University (USU) main
campus and the Uintah Basin regional campuses. Individuals
within the Uintah Basin regional campus have expressed a
spirited interest in the future growth and development of the
basin and thought it useful to conduct a regional planning study
to address their interests.
Recent projects such as the Cache Valley 2030 alternative
futures study done by the Bioregional Planning graduate
program at USU have gained recognition within many
communities. The study addresses many of the various
questions and processes as were identified within the Uintah
Basin, and it was thought of as a useful framework germane to
the many interests within the basin.
Further communications at the Uintah Basin Research
Conference in April of 2007, and meetings later on that summer
with the Uintah Basin Impact Mitigation Board, determined that
a bioregional planning study was to be done for the Uintah
Basin. This study looks to build upon the previous projects
within the Bioregional Planning program and to provide the
various communities within the Uintah Basin with a tool for
future policy and planning decisions.

Acknowledgements
There are a number of individuals, boards, and agencies that
have played an integral part in the development of this report.
First, and foremost, this project would not have been possible
without the support and enthusiasm of Lianna (Hatfield)
Etch berger with the Utah State University Uintah Basin
Regional Campus. Also, a special thanks must go to Robert
Behunin and the Uintah Impact Mitigation Special Service
District Board for providing the funding for the project. Thanks
must also be given to the Utah State University Regional
Campus for offering their rooms and resources for various
meetings and presentations.
The guidance and mentoring of Professor Richard E. Toth,
committee chair and professor in the Department of
Environment and Society at USU, deserves a large portion of
credit for his advice and support for the project. Committee
members Dr. Stephen Burr and Dr. Chris Monz from the
Department of Environment and Society, and Professor David
Bell from the Landscape Architecture and Environmental
Planning Department have all provided integral teaching and
advice pertaining to multiple components of this study and
deserve thanks. My colleague, Louis Hurst, who was always
there to bounce ideas off and helped design various GIS
modeling procedures, deserves special thanks.
Many professionals working in the Uintah Basin who were
willing to provide time and energy to this study and deserve
special thanks include Scott Ruppe with the Uintah Water
Conservancy District; Matt Cazier, Uintah County Planning
Director; Boyd Kitchen, USU Extension; Kathy Paulin, United
States Forest Service; Kyle Smith, Bureau of Land Management;
Jordan Merrill, Uintah County; Mike Hyde, Duchesne County;
Stoney Monks, Duchesne County; Sonja E. Willie, Ute Indian
Tribe; Uintah County Commissioners, Duchesne County
Commissioners, and Merlin for providing the wonderful flight.
Finally, a thanks must go to my wife Amanda. Without her
patience and support, my graduate experience would not have
been possible.
iv

•

•

•

•

•

Table of Contents

UintahBasinStudyArea...................................................................
viii
Introduction
.......................................................................................
1
StudyGoalsandObjectives
................................................................3
Methodology
............................................
........................
.................. 4
Study/Research Limitations .......................................................... 13
Regional Inventory - History and Culture ..................................... 15
Regional Inventory-

Geology ............ ............. ....... ............. .......... 19

Regional Inventory-

Soils ............................................................. 21

Regional Inventory - Vegetation .................................................. 25
Regional Inventory-

Wildlife ........................................................ 28

Regional Inventory - Hydrology ................................................. ... 31
Regional Inventory-

Climate .......... .................... .......................... 34

Assessment Modeling-

Introduction ........................................... 37

Assessment Modeling-

Public Health and Safety ........................ 41

Assessment Modeling-

Surface Water ................. ....................... 48

Assessment Modeling-Agriculture

............................................. 57

Assessment Modeling - Outdoor Recreation ............................... 60
Assessment Modeling - Extractive Energy ................................... 65
Assessment Modeling-

Wildlife ................................................... 71

Alternative Futures - Introduction ............................................ .... 77
Alternative Futures - Plan Trend .................................................. 82
Alternative Futures - Maximum Energy ....................................... 85
Alternative Futures - Recreation Intensive .................................. 89
Alternative Futures - Urban Cores ...................... ......................... 92
Alternative Futures - Evaluation ......................... ............. ............ 96
Conclusions/Recommendations

............................ ....................... 98

Future Research/Projects ........................................................... 103
Planning Tools/Funding ............................................. .............. ... 105

References ................................ ................................................... 107
Appendix B ..................................................................................

113

Appendix C ............ ................. ..................................................... 117
Appendix 0 ..................................................................................

122

Appendix E ..................................................................................

128

Appendix F ..................................................................................

129

V

List of Figures
Figure 1 Ashley Gorge .............................................. ................. ...... 2
Figure 2 Downtown Roosevelt .............................. ............ .............. 4
Figure 3 Agricultural field in Duchesne, County ............................. 5
Figure 4 Methodology diagram ...................................... ................ 6
Figure 5 Regional goals and concerns matrix ................................. 9
Figure 6 Escalante Expedition kiosk at Starvation Lake State
Park ........................................................................................... 15
Figure 7 Tribal Lands in the Uintah Basin ..................................... 16
Figure 8 A Ute Warrior and his bride (Barton, 1998) .................... 16
Figure 9 Early oil and gas exploration in the Ashley Valley .......... 17
Figure 10 Physiographic provinces of Uintah Basin ..................... . 19
Figure 11 Roadside geologic information along Highway 191 ..... 20
Figure 12 Soil orders within the Uintah Basin .............................. 21
Figure 13 Agricultural activities in Uintah County ........................ 22
Figure 14 Young mountainous soils .............................................. 23
Figure 15 Riparian area within Big Brush Creek ........................... 25
Figure 16 Shrublands outside of Vernal, UT ..................... ............ 26
Figure 17 Aspen forest off of Red Cloud Loop ................... ........... 27
Figure 18 Sensitive aquatic habitat within the Green River in
Dinosaur National Park ............................................................. 29
Figure 19 Moose in Ashley National Forest .................................. 30
Figure 20 Major surface waters within the Uintah Basin ............. 31
Figure 21 Flaming Gorge Dam ...................................................... 32
Figure 22 Irrigation diversion in Uintah County ........................... 33
Figure 23 Desert Steppe Climate of the Uintah Basin .................. 34
Figure 24 Highlands Climate Zone of Ashley National Forest ....... 36
Figure 25 Example of tiering process illustrating three different
data criteria ....................................... ....................................... 38
Figure 26 GIS assessment modeling process ................................ 38
Figure 27 Red Fleet Reservoir ............ ................. .......................... 39
Figure 28 GIS Modeling Framework for Public Health and Safety
Assessment Model ................................................................... 40
Figure 29 Potential flood prone areas in Uintah County .............. 41
Figure 30 Public Health and Safety Tier 1 assessment model ...... 45
Figure 31 Public Health and Safety Tier 2 assessment model ...... 46
Figure 32 Public Health and Safety Tier 3 assessment model ...... 47
Figure 33 Starvation State Park .................................................... 48
Figure 34 Surface Water Tier 1 assessment model ...................... 51
Figure 35 Surface Water Tier 1 assessment model enlargement. 52
Figure 36 Surface Water Tier 2 assessment model ...................... 53
vi

Figure 37 Surface Water Tier 2 assessment model enlargement. 54
Figure 38 Surface Water Tier 3 assessment model ...................... 55
Figure 39 Surface Water Tier 3 assessment model enlargement. 56
Figure 40 Agricultural field near Jensen, UT ................................. 58
Figure 41 Agriculture assessment model. .................................. ... 59
Figure 42 Entry to Dinosaur National Monument ........................ 60
Figure 43 Recreation Viewsheds assessment model ................... 63
Figure 44 Recreation Areas assessment model ............................ 64
Figure 45 Oil well near Duchesne, UT ........................................... 65
Figure 46 Oil and gas assessment model ...................................... 68
Figure 47 Oil Shale assessment model ......................................... 69
Figure 48 Coal assessment model. ................................................ 70
Figure 49 Critical Habitats assessment model .............................. 73
Figure 50 Biodiversity Tier 1 assessment model .......................... 74
Figure 51 Biodiversity Tier 2 assessment model ......................... . 75
Figure 52 Biodiversity Tier 3 assessment model .......................... 76
Figure 53 Ad hoc development types in Vernal, UT ..................... 78
Figure 54 Mix of residential and commercial development in
Vernal, UT ..................... ............................................................ 81
Figure 55 Plan Trend alternative future ....................................... 83
Figure 56 Plan Trend alternative future detailed view ................. 84
Figure 57 Oil well near Roosevelt, UT ........................................... 85
Figure 58 Surface mining in Uintah County .................................. 86
Figure 59 Maximum Energy alternative future ........................ .... 87
Figure 60 Maximum Energy alternative future detailed view ...... 88
Figure 61 Recreation Intensive alternative future ........................ 90
Figure 62 Recreation Intensive alternative future detailed ivew. 91
Figure 63 Agricultural fields in Dry Fork, UT ................................. 92
Figure 64 Agricultural circles in Uintah County ............................ 93
Figure 65 Urban Cores alternative future ..................................... 94
Figure 66 Urban Cores alternative future detailed view .............. 95
Figure 67 Alternative Futures Evaluation Matrix .......................... 97
Figure 68 Flaming Gorge National Recreation Area ................... 100
Figure 69 Aesthetic views of the Uintah Basin ........................... 102

vii

I

•

•

•

••

•

Introduction
The Uinta Basin is located within the Colorado Plateau
consisting of various ecosystems ranging from high elevation
mountainous regions to sage and juniper woodlands. The basin
rests in the northeast corner of Utah with the largest
communities being Vernal, Roosevelt, and Duchesne. Other key
features include the Flaming Gorge Recreation Area, Green
River, and Dinosaur National Monument. The basin historically
has been a major region for natural resource extraction, and the
population fluctuation has mirrored the "boom" and "bust"
cycles of the industry. The Uintah Basin has recently recognized
the need for developing a comprehensive plan for identifying
the critical areas of concern with issues ranging from land use,
critical lands, to growth.
With the expansion of extractive energy industries in the 197o's
by the United States Government, the Uintah Basin was a key
target for potential urban growth and expansion. With that
anticipation, there was a need for communities to create a
regional master plan in order to accommodate the projected
amount of people who would move into the basin. The energy
spike in the 198o's prevented the projected population swell
but did promote the need for a general plan. The population
dynamics within the Uintah Basin have become much more
stable since then but still experiences a "boom" and "bust"
cycle due to the nature of extractive industries. With that cycle,
along with other land-use issues and concerns, the Uintah Basin
has recognized the need for a comprehensive planning
approach to build upon the local master plans of each
respective community.
One purpose of this study is to develop a process that identifies
the current and potential land-use and growth issues
throughout the Uintah Basin. The identification of these issues
by various stakeholders will provide a framework for future
research. The residents throughout the area have witnessed
their respective communities evolve throughout the years and
have recognized the need to develop a regional-based plan in
order to maintain their community identity. The identified data,
methodology, analysis, and policy recommendations
established throughout the process of this study will provide a
Page
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base for decision-makers to utilize in order to maintain that
identity.
Implementing comprehensive land-use decision-making tools is
another important purpose of this study. The identification and
understanding of landscape resources and why they should
clarify the land planning and design decisions for stakeholders
will be a primary focus (Toth R. E., 1972). Land-uses such as
extractive energy, residential development, agriculture, wildlife
habitat, and outdoor recreation are generally passed over at the
scale of traditional community master plans. Environmental
concerns like air and water quality, public health, safety and
welfare, and wetland areas are just a few which tend to go
unnoticed as part of future development choices. These
characteristics, which are important elements in any regional
plan, will provide a better understanding of the larger scale
land-use dynamics and their critical role in the future growth
within the Uintah Basin.
A comprehensive recreation plan is also an important purpose
of this study. The development of a regionally based recreation
plan will provide the Uintah Basin an opportunity for
understanding the current and potential recreational
opportunities throughout the basin, along with future
diversification of the economy.

(0 NickKenczka
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StudyGoalsandObjectives
The research goals and objectives for this study range from the
very specific to overarching themes. It is important that the
goals for research mirror the goals that a normal planning
process would entail in order to contain practicality for
potential implementation. The primary goal that will drive the
entire process of the study is the identification of regional goals
and objectives for the future growth and development of the
Uintah Basin. Comprehensive literature reviews, along with
stakeholder meetings, are necessary in order to develop these
goals and objectives. This phase will dictate the alternative
future scenarios that are an integral component to the study.
Another important research goal is to provide counties,
municipalities, and other natural resource-based organizations
within the Uintah Basin a planning tool to assess regional
resource and residential development. It is important that a
framework for assessing, evaluating, and conducting
conclusions for future implications on resource management be
available. This framework attempts to allow managers,
planners, and decision-makers to organize both spatial and
descriptive information to provide an adequate approach to
both present and future decisions. Eventually, as those goals
and objectives begin to evolve over time, the framework would
provide a structured approach to assessing all components of
any planning process.
Providing a regional geospatial data cache for the use of
stakeholders and decision-makers throughout the basin is
another goal of the study. Allowing planners to illustrate
important natural and cultural resource information spatially
will provide for better decision-making while increasing the
quality of life within the basin. Finally, a concluding goal is to
continue the important research needed to help the basin
grow, while maintaining important goals and objectives. Rural
communities throughout the west often receive little assistance
in developing their needs for both present and future research.
However, these landscapes are often highly valued for both
their cultural and ecological resources.
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Methodology
Regional planning is both a unique and dynamic process that
relies upon scientific and social knowledge from a diverse array
of professions. In order to fully address the various
components within any complex regional planning study, a
sound methodology must be utilized. A methodology
represents a theoretical framework for any given user to
achieve the desired objectives and evaluate any given result
(Toth R., 1974). Designing and implementing a methodology is
an important aspect of the planning process for this study. The
methodology will help define the scope and framework in
which the procedures and steps are to be organized.
This study utilizes a seven-phase process to properly outline the
various data needs and analytical information required to
appropriately conduct a regional planning project. These
phases are illustrated in a circular format in order to represent
their fluidity and connectivity. Complex systems involved in any
planning study are often interrelated with many other
professions and are rarely linear. The methodology diagram on
Figure 4 illustrates the circular nature of this study where each
progression encompasses new information and requires certain
decisions to be made. However, if the decisions do not parallel
the current or projected trends or goals, then the framework
must be re-evaluated and reiterated when necessary.
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The seven phases represent a framework to guide various
decisions along with providing a simple structure for which to
follow. Each contains multiple components that provide the
groundwork for the overarching theme. The seven primary
phases are:
•
•
•
•
•
•
•

Project Formulation/Proposal
Regional Examination
Regional Inventory
Assessment Models
Alternative Futures
Alternative Futures Evaluations
Final Recommendations

Figure3 Agriculturalfield in DuchesneCounty
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•Literature Review
•Survey Research
•Goals/Issues Matrix
•Stakeholder Formulation

•History and Culture
•Geology/Soils
•Climate
•Water
•Vegetation
•Wildlife
•Land-Use
•Population Projections
•Residential Development Allocation
•Future Goals

Replicate

Figure 4 Methodology diagram

•Public Health and Safety
•Surface Water
•Agriculture
•Oil and Gas
•Oil Shale
•Coal
•Recreation Viewsheds
•Recreation Areas
•Wildlife

Regional Examination
The regional examination phase consists of various background
and research related information. The purpose of this phase is
to gather all relevant descriptive information to gain a better
understanding of how historical, present, and future trends
interconnect within the Uintah Basin (Association, 1979). The
primary component within the regional examination is the
goals/issues matrix. Other key components include the
formulation of a stakeholder group and a continual literature
research to obtain a better understanding on how to address
specific questions.
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Identifying Uintah Basin Regional Goals/Concerns
While there are many individual communities and counties
within the Uintah Basin, it is important to focus the goals and
priorities at the regional scale. While each community may have
their own set of recognized goals and concerns, these may not
provide the required spatial extent or may be too focused for
regional investigation (Herrmann & Osinski, 1999). The regional
goals/priorities are derived from previous literature including
county general plans, surveys, and previous studies. The matrix
illustrates the resulting goals or concerns as they relate to each
county and the documentation they represent (Sargent, 1991).

• GP- Value/GoalCountyRural
Lifestyle&
Character(pg. 7)
• GP-Vital
InterestsCultural/Historical
(pg.16)

• GP- Value/GoalCountyRural
Lifestyle&
Character(pg. 7)
• GP-County
Policies- Private
LandUse&
Development(pg.
11)
• PlanningGoals
and PoliciesCommunity
Appearance
(1972)

• GP - General
Land Use Policies
(pg. 3.8)
• GPHazardous/Sensitive Areas (pg.
3-20)
• GP - Recreation
Trails (pg. 7.6)

• GP - Value/Goal Economic
Development,
Recreation/Tour ism (pg. 7)
• GP - Public Land
Use(pg . 11)
• GP- Vital
Interests Recreat ion &
Tourism (pg.16)

• GP - Land Use &
Development (pg.

• GP - Value/Goal -

• GP - Value/Goal Recreation and
Touri sm (pg . 7)
• GP-County
PoliciesRecreat ion and
Tourism (pg. 11)
• Planning Goals
and Policies County -W ide
Recreat ion,
Economic
Developmen t
(1972)
• GP - Value/Goal Resource

• GP-Uintah
CountyLifestyle
and Character
(pg.1.1)
• GP- Agricultural
LandUses(pg.
3.13)

• GP- Open Space
(pg. 3.15)

3.1,3.5)
• GP- Open Space

Water Resources

Development/Wa-

(pg. 7)
• GP-Vital

ter Resources (pg.
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Interests-Water
• GP-

Resources (pg.

Hazardous/Sensitive Areas(pg. 3.2,
3.21))
• GP - Natural
Resources(pg.
8.1)
• GP-Water
Resources(pg.

16)

9.1)
• GP- Uintah
County Lifestyle
and Character
(pg.1.1)
• GP- Open Space
(pg. 3.15)
• GPHazardous/Sensit ive Areas (pg. 3.21)

• GP - General

LandUse Policies
(pg. 3.8)
• GP - Agricultural

LandUses(pg.
3.13)
• GP - Open Space
(pg. 3.15)
• Uintah County

• Duchesne County

Review/Report
(1995)

Forestry,
Conservation/
Development
Standards(1972)

• GP-Vision/Goal Rural Lifestyle
&Character (pg.
7)
• GP - Public Land
Use (pg.11)

• GP - Value/Goal County Rural
Lifestyle &
Character (pg. 7)
• GP-County
Policies - Private
Land Use &
Development (pg.

11)

• GP - Value/Goal Rural Lifestyle &

Character,
Economic

Development
(pg. 7)
• Duchesne County

Review/Report
(1995)
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• Planning Goals
and Policies Conservation,
Community
Appearance
(1972)
• GP - Value/Goal Rural Lifestyle &
Character (pg. 7)
• GP-County
Policies - Private
Land Use&

Development(pg.
11)
• Planning Goals
and Policies -

Agriculture,Land

Review/Report
(1994)
• GP - Land Use &
Development (pg.
3.1, 3.25)
• GP- Land Use
Ordinances (pg.
3.7)
• GPHazardous/Sensit ive Areas (pg. 3.2,
3.21)
• Uintah Count

• Planning Goals
and Policies Agriculture&

• GP - Public Land
Use (pg. 11)
• GP-Vital
Interests - Soils,
Air Quality (pg.
16)

Use (1972)
• GP - Daggett
County Policies Multiple Use,
Private Land Use
& Development
(pg. 11)
• Planning Goals
and Policies Development
Standards (1972)

I

•

I
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• GP- Uintah
CountyLifestyle
& Character(pg.

1.1)
• GP- LandUse&
Development(pg.

3.1,3.5)
• GP- General
LandUse Policies
(pg. 3.8)
• GP- Natural
Resources(pg.
8.1)

• GP- Value/GoalRuralLifestyle&
Character(pg. 7)
• GP- PublicLand
Use (pg. 11)
• Vital InterestsEnergy& Mineral
Resources(pg.
16}

• GP-County
Policies- Public
LandUse, Public
LandResource
Use and
Development

(1972)

Rural Lifestyle/Qualities/Atmosphere
The Utah Governor's Office of Planning and Budget defines
rural character as the unique characteristics of a place and its
inhabitants, which include both the physical, cultural, and social
environment (Budget U. G., 2007). The physical environment
refers to built/physical entities such as historic buildings, places,
mountain ranges, rivers, lakes, landscapes, and etcetera. The
social and cultural environment consists of community-specific
qualities such as shared traditions, lifestyles, activities, events,
and employment. Lifestyle and character is often a concern for
rural communities which value a certain way of living or "sense
of place," which is much different from traditional urban
cities/towns. Agriculture, open space, and the preservation of
natural aesthetics are a short list of features often
characterized as important for rural communities.
Promote Recreation/Economic Diversity
Outdoor recreation and tourism is a very important part of the
lifestyle, economy, and identity of the west, especially for Utah.
Tourism and recreation continues to be a rapidly growing
segment of Utah's economy and land management. It is
becoming ever more apparent of the need for
regions/communities to develop a good recreation plan for
Page
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present and future policy decision-making. Tourism and
recreation is important for rural communities in that it affects
economic development/growth, community lifestyle, public
land -use, wildlife and vegetative ecology, and community
growth.
Water Resources/Quality/Quantity
Water resources and their quality/quantity are often the
lifeblood of many rural communities throughout the west. The
availability of water resources for agriculture, municipalities,
and industry are the main source of conflict for rural
communities. The protection of watersheds, lakes, rivers, and
streams is crucial for maintaining productive surface and
groundwater resources. The future of the Uintah Basin and its
water supply is changing, and the completion of present and
future projects such as the Central Utah Project will depict the
storage and distribution of this resource for future generations.
Preserve Natural Aesthetics/Scenic Areas
The preservation of natural aesthetics and scenic areas is
another characteristic, much like rural lifestyle, that is a goal in
rural community planning . It is often a goal for residents to
want to preserve the landscapes they feel best represent the
identity of their community. Natural/scenic resources such as
viewsheds, open spaces, historical/cultural areas, and prime
agricultural lands are examples of typical natural/scenic areas
desired for protection.
Preserve Agriculture
Agriculture is frequently the defining characteristic of rural
towns both past and present (Stokes & Watson, 1989). The
amount of prime agricultural lands is steadily declining due to
increased development pressure and economic growth.
Agricultural/working lands affect many components of a rural
community such as lifestyle, character, and economic
development. Soils, water resources, public lands, and local
policies are often physical/political factors influencing
agricultural preservation. Keeping land in agriculture can be
accomplished many ways through various planning tools and
policies . It is then the responsibility of governing entities, local
planners, and citizens to regulate future growth and
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development in order to preserve and protect agricultural lands
for present and future generations.
Public Health, Safety, and Welfare/Critical Lands
Public health, safety, and welfare is another planning
responsibility that often brings forth many community concerns
and issues. These areas, which are generally deemed as
hazardous or environmentally sensitive, are crucial in decisionmaking and policy planning documents. Factors such as slopes,
floodplains, soil types, hydrology, wetlands, and riparian areas
are constantly under pressure from development ( Cappiella,
Schueler, Tasillo, & Wright, 2005) (Bohn, 2005). Utilizing
multiple planning tools to prevent the repercussions from
development in these lands is a primary responsibility for local
planners. Attaining proper spatial data for location and
representation of the many hazards will aid in any present and
future management or policy decisions.
Energy Resources
Energy resources and their extraction/exploration, much like
agriculture, dominate the cultural identity of many rural
communities throughout the west. The resource dependant
lifestyle of natural resource exploration brings forth many
unique planning strategies different from traditional rural/urban
communities. Economic development and growth are two
primary factors that play a major role in community
development. Energy dependent communities often struggle
with diversifying their economies when the dominant economic
driver is coming from a single source such as energy
development or outdoor recreation. The "boom" and "bust"
cycles often lead to difficult decisions for infrastructure and
development, which have major influence on housing prices
and availability. It also has major affects on tourism due to the
lack of hotel accommodations and temporary housing during
these cycles.
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Assessment Modeling
The assessment modeling process begins when certain issues or
concerns throughout the study area are found. These concerns
are then researched and their function and structure are
identified. The information obtained from this analysis is then
spatially mapped using various Geographic Information Systems
(GIS) data for visual representation. The assessment models
serve two functions: 1) they provide a foundation for
developing alternative futures, and 2) they can be used to
evaluate the potential impacts of each alternative future (Toth,
et al., 2006 ). The primary driver for each model, such as public
health and safety, agriculture, or energy resources, comes from
the initial goals and concerns derived for the study. The models
illustrate both the quantitative and qualitative attributes of
each goal or concern within the study area.
Future Modeling
The development of alternative futures is the key phase of the
planning process. An alternative future is the future-state
within the combination of any analysis derived from assessment
modeling and the addition of the projected population from the
desired time step ( 2030 ). Each future represents a scenario
which spatially illustrates how potential residential
development may be distributed across a landscape given
certain criteria from the assessment models. The residential
development is based upon population projections for the
desired time step, along with any given density for which to
designate the development. Once each alternative future is
developed, it can then be "tested" or compared with each
assessment model in order to determine whether it parallels
the issues and concerns identified by the stakeholders.
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Study /Research Limitations
As with any planning endeavor involving multiple components,
methods, and data needs, there are bound to be various
limitations throughout the planning process. These limitations
are important to identify and recognize as they provide
important information and goals for future research. There is
no perfect planning process and, as research continues to
progress throughout the Uintah Basin, those gaps of
information begin to close and bring forth better decisionmaking capabilities. The research limitations recognized for
this study are those that can or will be addressed over time as
future research continues within the basin. However, as
previously stated, they are important in their recognition for
future considerations.
Stakeholder Formation/Involvement
The stakeholder formation and involvement component to this
study provided a limitation that should be the primary emphasis
for future development research within the basin. The lack of
stakeholder involvement and input provided various decisionmaking limitations for this study, while also hindering the
regional goals and objectives. In the future, multiple
stakeholders representing the public, local, state, and federal
agencies must be an integral component to future planning
processes. It is also important to note that there were multiple
attempts to include the Ute Indian Tribe within the stakeholder
groups with little response. The Ute Tribe is an integral
constituent to the Uintah Basin and should be a mainstay in
future regional resource decisions.
Data Gaps and Availability
Another limitation to this study is the lack of spatial data
available within the Uintah Basin. These data gaps provided
serious restrictions in the availability to represent important
components within the goals and objectives derived for the
study. Better data provides information for better decisionmaking, and it is important to note that management agencies
throughout the basin should strive to provide more, and better
quality, spatial data for their respective resources. A short list
of spatial data gaps that need to be addressed in future
research includes:
Page
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Groundwater Data
Regional Soils Data
Current Oils and Gas Development Data
Air Quality Data
Regional Floodplains Data
County Parcel Data
Trails/Open Space/Outdoor Recreation Data

Regional Policy Direction and Consistency

Another important aspect that provided critical limitations to
this planning approach is the lack of regional policy direction
and consistency. The study component that received the
greatest impact from this limitation was the development of
the goals and objectives. The lack of natural resource and
planning direction in various planning documents, such as
county general plans, provided little information in the
development of this phase. It is absolutely paramount that
future decision-making documents begin to recognize the goals
and objectives identified by communities throughout the basin.
By doing so, planners are then able to make the approp riate
planning decisions to ensure both the best interest, and quality
of life, of residents throughout the Uintah Basin.
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Regional Inventory- History and Culture
The Uintah Basin has had a unique and diverse history in its
settlement and evolution to its present state. A rich history of
various indigenous tribes, along with the influence from
European settlement and the Mormon Church, has shaped the
dominant social position and historical trends that continue
today. Understanding the historical cultural influences within
the basin is crucial for creating a future relationship for land-use
development. Understanding the relationship between both
historical and existing trends allows decisions on future
resources and their development to become clearly
understood.
The Fremont Culture was one of the early indigenous
populations in the basin, relying heavily on agriculture and small
game hunting (Eichman, 2008). Following the Fremont Culture
around the 18oo's were a band of Ute Indians called the Uintaats who were a peaceful tribe with small numbers (Barton,
1998). Mounted Comanches forced the Uinta-ats out of their
traditional lands due to their small numbers. It was not until
the Uinta-ats acquired horses for themselves that they
eventually re-established their numbers to gain stability within
the basin (Burton, 1996).
The Dominguez-Escalante expedition
from Sana Fe, New Mexico marked the
first appearance of the white European in
the Uintah Basin. The expedition
eventually paved the way for many
trappers, traders, and hunters who made
important historical contributions to the
basin. Etienne Provost, Antoine
Robidoux, William Becknell, William
Heddest, William Huddard, and William H.
Ashley are a few of the more prominent
journeymen to traverse the basin
(Burton, 1996). Ashley, leaving the most
significant mark throughout the basin's
history, established the first American
fur-trading rendezvous in the basin.
Figure6 EscalanteExpeditionkioskat Starvation La e
State Park
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The 18601s included some key events in the historical evolution
of the Uintah Basin. With word that there was interest in
establishing a route from Denver to Salt Lake City from the
Pony Express, Brigham Young quickly called for missionaries to
start for the basin. Shortly after, Indian agent Henry Martin
requested to set aside land within the basin
to establish an Indian reservation, and that
request was recognized by an executive
order signed by President Lincoln in 1864
(Powell, 1994). With growing animosity
and resentment between Indian tribes,
Mormon settlers, and the U.S. Government,
•
another reservation was created to include
the Uncompahgre Utes from western
Colorado. Eventually the reservations
.~ became administered and consolidated
under one agency located in Fort Duchesne,
and the two reservations combined to form
the Uintah-Ouray Indian Reservation. The
newly formed reservation experienced
continual pressure from outside forces. In
the late 18801 s, with the discovery of
Gilsonite, over 7,000 acres known as "The
Strip" was removed from the reservation
for mining purposes (Barton, 1998).
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The arrival of LDS settlers in the late 1800 1s continued the
settlement of the Uintah Basin by white Europeans. With this
new settlement came new methods of farming and agricultural
practices that are sustained as an important component to the
cultural identity of many communities within the basin
(Eichman, 2008). As Mormon settlement began to prosper
throughout the Uintah Valley, many towns and communities
began to grow. The establishment of those communities
eventually led to many of the prominent towns throughout the
basin of today.

The turn of the century brought further difficulty and change
throughout the basin as lands within the reservation became
open to homesteaders and mining operations in the late 1800 1 s.
The establishment of the Ashley National Forest in 1908 and the
continual focus on the development of natural resources
spurred the development and progress of many communities
within the basin. By 1920, Uintah, Duchesne, and Daggett
Counties were established, and communities such as Vernal,
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Duchesne, and Roosevelt were settled and growing. Farming,
ranching, timber harvesting, and mining were all essential to the
fundamental progress and economies of the area.
The modern era continued with commercial oil production in
the 194o's, the construction of the Flaming Gorge Dam in the
early 19601s, and lands in the Federal land management system
(Russell, 2008) (Company, 1996). Boom and bust cycles of
growth and development continue to influence economic and
market forces involved with traditional land-use development.
Natural resource-based growth and development continues to
be the trend within the Uintah Basin of today. Presently,
communities within the basin continue to rely upon the use of
natural resources for its economic growth.
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Regional Inventory - Geology
The Uintah Basin has a rich history in various geological
phenomena that has contributed to both its physical structure
and land-use history. Two main physiographic provinces have
been formed throughout the geologic history of this area. The
Uinta Mountains in the north, and the Uinta Basin bounded by
the Uinta Mountains, the Wasatch Range to the west, and the
Book Cliff Range to the south. The Uinta Basin, in context, is a
sub-basin within the much larger Colorado Plateau Province
(Sabatka, 1964).

Figure 8 Physiographicprovincesof Uintah Basin

The Uinta Mountain range is a uniquely prominent range
exhibiting an east-west orientation. The mountains were
formed as a part of the Rocky Mountain range, which were
formed during the Cretaceous-early Tertiary mountain building
(Chronic, 1990). The Uinta Mountains are also the tallest
mountain range in Utah with King's Peak being the highest peak
in the state at 13,520feet (Barton, 1998). Faulting and folding
of the landscape due to a continental drift, along with _an eastwest course of the ancestral sedimentary trough, present the
primary formulation of this range (Stokes W., 1987). The
Precambrian period produced much of the core young
sedimentary rocks that form the majority of the range in the
form of quartzite, shale, and limestone (Chronic, 1990) (Picard,
1885).
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The Uinta Basin itself has played a prominent role in the
economic and land-use growth of the region, much like the
Uinta Mountain range . The initial formation began in the
Paleocene or Eocene time, which was a catalyst from the
faulting and uplifting of the Uinta Mountains (Sabatka, 1964).
Much of the basin itself is comprised of early Tertiary rocks
known as the Uinta Formation consisting of various textural
elements such as gravel, sand, and silt (Chronic, 1990).
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Figure9 Roadsidegeologicinformation along Highway 191

The eventual formation of various Tertiary rocks within the
basin has resulted in the storage and rich availability of fossil
fuel resources. Oil, gas, oil shale, tar sands, gilsonite, and other
hydrocarbons are all present throughout the Uinta Basin. These
resources have contributed to the development and expansion
of many communities and their economic viability. Oil in
permeable rock formations such as sandstone or limestone
filtrates upward until it is trapped by an impermeable rock
surface, which eventually leads to the formation of an oil or gas
field ( Chronic, 1990). Significant fields such as the Ashley Valley
Oil Field near the Dinosaur National Monument, the oldest oil
field within the Uintah Basin, illustrate the elaborate network of
fossil fuel availability throughout these landscapes .
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Regional Inventory- Soils
Much like its geologic history, the formation of multiple soil
properties throughout the Uintah Basin has played an
important role in both its cultural and natural development.
Soil types throughout a region can play various roles in the type
and location of various land-use activities such as agriculture,
rangeland, residential development, recreation, forestry, and
water management. In order to comprehend the regional
context of soil types, properties, or classes within the basin,
their taxonomy must be understood . The Natural Resources
Conservation Service (NRCS) uses a classification system of 12
soil orders. The order describes the presence or absence of
diagnostic horizons or features that reflect various soil
properties (NRCS, 1999) . This category of "soil classification" is
the broadest in its description and works well given the
objectives of this study .

Soil.Order

Alfisols
-

Aridisols
Entisols

-

lnceptisols
Mollisols

Figure 10 Soil orders within the Uintah Basin
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There are five orders classified by the NRCSwithin the Uintah
Basin study area. A brief description of each soil order, along
with the relational soil property, texture, characteristics, and
suitable land-uses, are described below.

Alfisols:
Alfisols consist of the smallest overall proportion of soil orders
within the basin. These strongly weathered soils were formed
in humid environments that led to their development under
native deciduous forests. These forest soils have a clay-rich
horizon resulting in a high natural fertility. Alfisols throughout
the basin primarily have a fine-loamy texture and generally are
productive soils, resulting in favorable conditions for
agriculture, crops, and range.

Aridisols:
These soils contain the largest distribution of soil orders
throughout the basin. Water deficiency is the primary
characteristic of these. These soils were formed long ago under
a wet period that dried quickly and eventually became desert
areas. These desert soils provide limited suitability for plant
growth and are generally not fit for agricultural purposes unless
irrigated. These soils contain large amounts of salt, resulting in
their low natural fertility. They can be used for low intensity
grazing; however, their productivity is generally low. Aridisol
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textures throughout the basin consist of fine, course, and loamy
qualities.
Entisols:
These are recently formed or designated soils with little profile
development. These soils are very diverse due to their weakly
developed mineral soils without a natural genetic horizon. This
is primarily the case due to the wide range in geographic
context in which Entisols are able to form. Their soil
productivity ranges from high to low with functional use for
wetlands, crops, and range. The textures parallel the diversity
of soil characteristics as they include fine, loamy, course-loamy,
and loamy-skeletal textures.
lnceptisols:
lnceptisols are characterized by early profile development that
leads to them being referred to as young soils. They are
prominently located in mountainous landscapes throughout the
Uintah Basin. Their natural productivity can range from high to
low, depending on geographical context and sub-order
development. The primary uses within the region include
recreation, grazing, and forestry. Textures range from sandyskeletal, loamy-skeletal, fine loamy, and loamy.

Mollisols:
Mollisols consist of the second largest proportion of soil order
throughout the basin. These are dark, soft soils with a high
natural fertility. The major factor contributing to the formation
of most mollisols is the accumulation of rich organic matter.
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This often results in highly productive soils extensively used for
agricultural purposes. These soils are primarily found within
grasslands and prairies throughout the Uintah Basin with
textures ranging from fine-loamy, loamy-skeletal, fine, loamy,
and coarse-loamy.
(NRCS, 1999) (Brady & Weil, 1999)
RegionalApplications

Soil types, properties, textures, and characteristics play an
integral role in the various patterns of a landscape. Soil
properties can dictate the existing type or range of vegetative
communities, along with their response to outside forces.
Planners use soils information for various purposes such as
correlating their relationship to public health and safety, finding
suitable areas for agricultural and residential development, and
identifying areas best suited for recreation activities (NRCS,
1993). Water quantity and storage is a continual concern
throughout the Uintah Basin. Planners use soils information to
identify areas best suited for water storage projects. Soils with
seasonal high-water tables, which are frequently flooded, are
generally desired for the proposal of any groundwater recharge
zones.
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Regional Inventory - Vegetation
The vegetation throughout the Uintah Basin consists of a
diverse mixture of ecosystem regimes. Traditionally, land
managers throughout the west have managed vegetation in
order to fulfill their purpose and need. Historical management
philosophies have directly or indirectly influenced the
geographical context of various vegetative regimes into what
they are today. In order to comprehend the existing status of
these regimes, the vegetation is broken down into three
distinct classifications: riparian zones, range and intermountain
basins, and montane forests. Each classification can be further
broken down into smaller sub-classifications.
Riparian Zones

Riparian zones consist of many smaller ecosystems throughout
rivers, lakes, ponds, and wetland areas. The structural
distinction of the vegetation types within the riparian zones
takes various forms such as
marshes, meadows, shrublands,
and trees. Riparian areas are
fragile ecosystems that
generally show little resilience
to human disturbance. These
areas often account for a very
small proportion of the overall
landscape, but also have two to
three times the vegetation
diversity and productivity of
surrounding ecosystems.
The riparian zones within the
Uintah Basin separate into
three distinct sub-regions:
lowland riparian, highland
riparian, and wetlands. The
lowland riparian areas are
depicted by slow moving,
meandering rivers combined
with still marshes and some
wetland areas. Flora in these
areas includes cottonwood, salt
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cedar, and willows. Higher elevations, steeper stream
gradients, and cooler temperatures depict highland riparian
areas. Flora in higher elevation riparian areas includes birch,
dogwood, cottonwood, and willows. Wetlands are areas that
are saturated with surface water containing cattail, bulrush, and
sedges (UDWR, 2005). Elevation, soil types, sinuosity, and
precipitation often depict variations in vegetative mosaics
within all three sub-regions.

Range and lntermountain Basins
The range and intermountain basin classification consists of the
largest portion of the Uintah Basin. The basic landscape
characteristics mirror those that are prevalent throughout the
Colorado Plateau such as large expanses of basin, large mesas,
and lower foothills. Low precipitation, severe temperatures,
and poor soil conditions make life difficult in the range.
However, these areas also provide critical habitat for many
threatened and endangered species throughout Utah (UDWR,
2005). The two primary sub-regions within the range and basin
classification are shrubsteppe, and mountain foothill shrublands
(Gorrell, et al., 2005). These areas are separated by variations
in soil types, topography, and precipitation.

The sagebrush steppe sub-region receives little precipitation
while water diversion from surface waters for irrigation
purposes continues. Common sagebrush species such as big
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sagebrush, black sagebrush, and silver sagebrush have
persisted by efficiently using water resources. Bluebunch
wheatgrass, Indian ricegrass, cheatgrass, rabbitbrush, and
juniper are other prevalent species within this ecosystem. The
foothill shrubland sub-region conveys a strong characteristic of
rocky formations. These areas receive more precipitation than
the shrubsteppe sub-region, which creates suitable conditions
for species such as mountain mahogany, cliff rose,
chockecherry, gambel's oak, and Manzanita.
Montane Forests

Much like the other vegetative
classifications, elevation, topography,
aspect, and climate dictates variations of
species within the montane forest
classification. These areas range from
8,000 to over 13,000 feet of elevation
within the Uintah Basin, resulting in a
wide diversity of different forest types
(Woods, et al., 2001). Topography often
works in combination with climate and,
as elevation increases, the temperature
becomes cooler and precipitation
increases. The interrelationships
between all these ecosystem
components create the spatial suitability
for forest types.
Ponderosa pine, Douglas-fir, aspen,
lodgepole pine, and pinyon-juniper are
all common forest types within the
Uintah Basin. Pinyon-juniper, Douglasfir, and ponderosa pine forests generally
grow in the lower elevations, requiring
less water and warmer temperatures.
Mid-elevation forests include lodgepole
pine and aspen forests which need a
cooler, more mesic environment
generally found on north-facing slopes.
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Regional Inventory - Wildlife
The diversity of wildlife species throughout the Uintah Basin is
interrelated to the variability in ecosystem types. With a highly
diverse landscape ranging from wetlands to high-elevation
forests, there are many different habitat types for both
terrestrial and aquatic wildlife species. Maintaining a healthy
abundance of wildlife species has historically been an important
component to land management, and it continues to be a goal
today. The wildlife throughout the basin is important to many
communities, which brings economic benefits associated with
tourism and other recreation activities.
Federal land management has played an integral role in the
preservation and management of critical habitat components.
The Ashley National Forest provides important wintering range,
breeding habitat, and wildlife corridors for many large
ungulates that move from the Colorado Plateau to the Green
River Basin in Wyoming. The Bureau of Land Management
(BLM) manages large amounts of range and basin that houses
habitats for many sensitive bird and mammal species ( Gillihan,
2006). The U.S. Fish and Wildlife Service manages the Ouray
National Wildlife Refuge and the Ouray National Fish Hatchery.
These areas provide critical wetland and aquatic habitat for
many migrating bird and endangered fish species (Service U. F.,
2008).

RiparianZones:
The riparian ecosystems throughout the basin provide a rich
and diverse system of habitat types. Lakes, rivers, wetlands,
ponds, and marshes all provide habitat structure for a variety of
terrestrial vertebrate and aquatic wildlife species (Service U. F.,
2002). Lowland riparian areas, as described earlier, consist of
slow moving, meandering rivers along with wetlands and marsh
areas. These areas provide critical habitat for many sensitive
aquati ·c species that rely upon very specific water quality and
quantity conditions. The Colorado pikeminnow, humpback
chub, bonytail, and razorback sucker are sensitive aquatic
species that rely upon the unique habitats provided in the
lowland riparian zones (USFWS, 2002). Wetland areas also
provide critical habitat for many migrating avian species.
Species like the whooping crane, bobolink, American avocet,
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Figure 16 Sensitive aquatic habitat within the Green River in Dinosaur National Park

and black-necked stilt rely upon these habitats that are
continually in decline due to human development (UDWR,

2005).

Range and lntermountain Basins
The range and intermountain basin ecosystems are rugged and
enable little in the form of lush vegetation or ample
precipitation. However, these areas house a diverse amount of
habitat for many wildlife species throughout the basin. The
large numbers of sagebrush provide a diverse amount of
wildlife functions ranging from food to shelter from predators.
The Gunnison and greater-sage grouse are two bird species that
have become especially adapted to these areas (Rawley &
Bailey, 1988). The pygmy rabbit, Utah prairie-dog, and whitetailed prairie-dog are small mammals that are common
throughout the sagebrush steppe. Hoofed browsers such as
mule deer often utilize these lands for wintering habitat to
avoid the harsh climate in the higher elevations.
The range and intermountain basins habitat has historically
experienced pressure from natural and human conflict. Harsh
climate, overgrazing, land and energy development, fires, and
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invasive species are common activities that hinder the health of
these important ecosystems (UDWR, 2005).
Montane Habitats:

The mountain forest ecosystems provide habitat for many of
the popular hoofed browser species such as mule deer, elk, and
moose. The forests provide a wide variety of functions like
service as a windbreak and offering protection from predators.
The higher, cooler elevations provide suitable habitat for elk in
the hot summer and late spring periods. Black bear and cougar
are common predator species within the montane ecosystem.
Maintaining the size, quality, and migration corridors of these
ecosystems is critical in preserving the abundance, health, and
future of the wildlife species in these habitats.
Much like the sagebrush steppe ecosystem, historical natural
and human occurrences have often hindered the health of
these ecosystems. Natural fire regimes, land development,
improper grazing practices, and outdoor recreation activities
are common factors that impact these ecosystems.
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Regional Inventory- Hydrology
Much like the majority of the arid west, the hydrologic
processes and water resources throughout the Uintah Basin
play an integral role in many forms of development. The
availability of water resources has historically been the chief
component in the early European settlement of the basin with
water diversions for irrigation dating back to the early 19001 s.
(Resources U. B., 1999). Sustaining water quality and quantity,
providing sound management of water resources, and
preserving the natural environments that maintain water
processes are key components to the present and future
regional policies directed by decision-makers.
The majority of the existing water supply
within the basin is accumulated in the
?
high-elevation mountain ranges. As air
masses are propelled upwards towards
the atmosphere, they carry water vapor
from evaporation and
evapotranspiration of surface water and
vegetation (Brutsaert, 2005). As the air
mass moves upwards towards highelevation mountains, the water vapor
condenses and begins to cool. Once the
air has reached a certain temperature,
the water particles become too large
and fall from the atmosphere in the form
of rain, snow, or hail through the
\
process of precipitation. The annual
~
precipitation is then stored immediately
in those high elevation areas in the form
Figure 18 Major surface wat f!rs within
of lakes, rivers, or snow accumulation in
the winter months. The impacts upon the hydrologic cycle from
development and the extraction of critical resources must be
understood for future changes in water policy.
The Uintah Basin is divided into two primary drainages: the
north and the south slope of the Uinta Mountains (Resources U.
B., 1999). The primary hydrologic feature within the basin is the
Green River, which drains both the north and south slopes of
the Uintas. Two key contributors to the drainage of the basin
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are the Duchesne and White Rivers. The Duchesne river, the
Green River's primary tributary, drains the south slope of the
basin. The White River, another major tributary, drains the
eastern portion of the basin along with parts of Colorado.
Other contributors include a network of smaller rivers, creeks,
lakes, and ponds where most of which originate in the Uinta
Range.

© Nick Kenczka

The primary water-related uses throughout the basin are
irrigation for agricultural, municipal, and industrial purposes.
Irrigation for agricultural purposes uses the highest proportion
of water availability in this area. This has historically been a
common trend since little water comes from precipitation in the
basin floor for agricultural purposes. Water storage is a key
component to sustaining the existence of agricultural practices.
The Uintah Basin has 82 active reservoirs and lakes used for
storage (Resources U. B., 1999). These sources also contribute
to the storage and availability for municipal and industrial use
such as Starvation and Steinaker Reservoirs.
With a growing population and industry, the need for municipal
and industrial water supply is growing. Since water supply is
very limited throughout the basin, it is likely that water
availability is shifting from agricultural purposes to address
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those needs (Resources U. B., 1999). Communities throughout
the basin must develop long-range planning strategies to
mitigate the problem (Resources U. D., 2001). A creative use of
various water storage projects, both surface and ground,
continues to be an area of focus for water managers. The
Uintah and Duchesne Water Conservancy Districts are examples
of management entities that work with local communities in
order to develop future goals and priorities for water
management.
There are several key constraints pertaining
to the future allocation and policy of water
resources throughout the Uintah Basin.
One major constraint is delivering water for
irrigation purposes during dry years or in
late summer where water storage is limited
(Resources U. B., 1999). Another constraint,
pertaining to water quality, is the continual
impact from sediments and salinity from
present and historical agricultural practices,
along with industrial development. The
expansion of recreation and tourism also
offers some challenges for water
management. Resources such as the Green
River, Steinaker, Red Fleet, Starvation, and
Strawberry Reservoirs experience
continued pressure from boater and
shoreline recreationists. The conversion of
irrigated water land-uses to
commercial/residential water use is another
component to the development of water
resources. As the population continues to
grow, water resources must be available to
service the newly developed areas. Future
goals for the management of water
resources should include a variety of water
efficiency standards pertaining to both agricultural and
municipal practices. Communities throughout the basin should
work closely with water management agencies to develop
regional goals to maintain water quality and quantity standards.
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Regional Inventory - Climate
The climate within the Uintah Basin is a direct result of a
combination of various geographic characteristics. Geomorphic
characteristics and features such as its latitude and longitude,
the Uinta Range, and the Colorado Plateau all play an integral
role in the climatic features prevalent within the basin . These
conditions have played an important role in both the human
and biophysical development of the basin. In addition,
topography and precipitation are two primary characteristics
which also influence the land-use development of the region .
The two primary climatic zones depicted by the Modified
Koppen Classification are the Steppe and Undifferentiated
Highlands zones (Pope & Brough, 1996). The Modified Koppen
Classification System is predicated on the distribution of
vegetation throughout the region. The system relates the types
of vegetation found throughout a landscape's ecosystem to the
temperature and moisture characteristics of a region (Oliver &
Hidore, 2002). The classifications throughout the system
correlate the topography, precipitation , temperatures, and
geographical context to describe a region's climate.

© NickKenczka

Page I 34

.- .

.

•

•

•

The primary controlling factors dictating the historical climatic
characteristics of the basin are the Uinta formation, its overall
elevation, and its geographical context. The Uinta Range, part
of the larger Rocky Mountain Range, influence wind and
precipitation patterns, affecting the amount of overall moisture
throughout the basin. Elevation and topography also influence
the climatic regimes: as elevation increases, temperatures cool
and moisture increases. This results in the diversity of various
climates throughout the basin ranging from dry, low elevations
to cooler, more moist higher elevations. The latitude of the
basin influences a variety of characteristics as well, explaining
the occurrence of the four-season trends within the basin (Pope
& Brough, 1996).
The Steppe climatic zone consists of the largest portion of the
Uintah Basin. These areas are described as the floor, consisting
of large expanses of sagebrush and a mixture of various
grasses. Steppeland landscapes are often described as areas
with semiarid regimes, resulting in evaporation rates exceeding
mean annual precipitation (Bailey, 1996). This often leads to
very dry soils, resulting in a harsh growing environment
explaining the historical trends in irrigation practices. Steppe
regions throughout the basin vary from 4,300 to 9,300 feet in
elevation. Mean annual precipitation ranges from 5 to 25
inches, depending on location (Woods, et al., 2001). These
regions generally experience hot summers, cold winters, and
sporadic patterns of precipitation.
The Undifferentiated Highland zones consist of higher
elevation, cooler climates throughout the Uintah Basin. These
elevations range from 8,000 to over 13,000 feet, depending on
location. Mean annual snow accumulation generally varies
between 20 to over 50 inches of snow (Woods, et al., 2001).
The highlands climatic zone varies greatly in temperature and
precipitation due to variability in elevation, local conditions, and
geographical context. These zones are often closely related to
adjacent landscape and their respective climate conditions
(McKnight, 1993). Highland zones receive the highest
proportion of annual precipitation within the basin and often
experience cold winters, cool summers, and unpredictable
weather patterns.
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Historically, climatic conditions have influenced human
development throughout the basin and will continue to do so
in the future. Regional climate and its interrelationship with
precipitation and water quantity should be a focus of
monitoring and policy planning for future human development.
If temperatures continue to increase, particularly in highaltitude forested areas, preservation efforts may need to be
formulated in order to mitigate development in areas of high
precipitation yields. Areas of high precipitation yield,
particularly in winter months, should be a primary focus in
mitigating any impacts directed in future development or
planning decisions.
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Assessment Modeling- Introduction
The first two phases of this study identified the regional goals
and objectives, along with conducting a regional overview and
inventory of the Uintah Basin. Once the regional goals or
concerns are identified, along with their landscape function and
structure, a framework is needed in order to assess each
component. This framework is called assessment modeling.
Assessment modeling is the backbone of this study with each
model serving two purposes. First, the models provide the
adequate foundational information for building each alternative
future. Second, the models serve as evaluators once the
futures are created. Assessment modeling is the spatial
representation of the biophysical or cultural attributes
associated with each goal or objective. These attributes can be
either quantitative or qualitative, illustrating both measurable
and socially driven components such as agriculture, surface
water protection areas, and historically important landscapes.
The assessment modeling process begins with the abstract and
descriptive data from phases one through three, initial model
research, extensive data collection, peer review, model
creation, and model reiteration if necessary. The primary goal
of the process is to obtain the appropriate spatial data
necessary to adequately represent the identified issued. This is
done using Geographic Information Systems (GIS), a tool that
displays, analyzes, and creates spatial information. Once the
appropriate data is identified and GIS model formulated, the
spatial extent and representative amount of each resource can
be illustrated.
Following the creation of each assessment model, many of
them are "tiered" in order to best represent and organize the
different values and objectives. Tiering provides decisionmakers the flexibility to choose between the components
within an individual model, requiring the fewest criteria, instead
of the entirety of the model including the most criteria.
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Figure 23 Example of tiering process illustrating three different data criteria

The following assessment models were identified through
surveys and stakeholder meetings for the Uintah Basin Regional
Planning Study:

•
•
•
•
•

Public Health and Safety
Surface Water
Agriculture
Oil and Gas
Oil Shale

• Coal
• Recreation Viewsheds
• Recreation Areas
• Wildlife

Fire Re ime

Figure 24 GIS assessment modeling process

Page I 38

..-

••

The assessment modeling GIS process consists of the
identification of the individual layers which best reflect the
objectives of the model. Figure 26 illustrates the layering
method used for the Public Health and Safety assessment
model. The layers are combined to create a composite spatial
model for measuring and identifying areas that may pose risk to
future development.

Figure 25 Red Fleet Reservoir
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Assessment Modeling - Public Health and Safety
There are many important components within any regional
planning effort. One of the most important aspects, particularly
for local municipalities, is the identification of public health and
safety hazards. Natural hazards such as slopes, floodplains,
fault zones, unsuitable soils, and fire hazards are all examples of
landscape characteristics planners and decision-makers must
take into account. The public health and safety model for this
study investigates three distinct threats to public safety:
floodplains, steep slopes, and wildfire. This model looks to
identify areas throughout the basin, which pose "risk" to both
existing and future development by identifying biophysical
features that can jeopardize property, infrastructure,
development, and persons.
Floodplains
Flooding is the most common type of natural hazard event
throughout the United States (FEMA, 2009). This is a direct
result of the development and expansion of residential,
commercial, and industrial areas throughout floodplains.
Floodplains are low-lying areas adjacent to a river that are
made-up primarily of river sediment and are subject to flooding.
Flooding can occur quickly, or slowly, but usually develops over
a period of days (Budget U. G., 2005). In the past, development
normally occurred within these areas for a variety of reasons
such as fertile soils, aesthetic views, and irrigation purposes .
However, increased development within floodplains severely
increases the probability of damage to infrastructure, property,
and possibly the loss of human life.

Page

I 41

•

•

•

I

I

•

I

•

•

•

Flooding throughout the Uintah Basin normally occurs through
a combination of various soil characteristics, spring runoff, or
severe climatic conditions. Communities such as Duchesne,
Roosevelt , and Vernal which are in close proximity to floodprone areas like Ashley and Cottonwood Creeks currently have
potential for flooding conflicts ( Governments , 2004 ). Damage
to various ecosystems found within floodplains from human
development also pose hazards to health and safety as well.
Wetlands and riparian zones often work as natural filters for
improving water quality and sediment reduction (Forum, 2007).
The continued removal of these ecosystems poses increased
threats to the potential flooding and overall quality of water
resources.
Steep Slopes
Steep slopes are a natural hazard associated with landslides.
These areas are generally found within unstable slopes, soils,
and areas with severe or erratic climate. Hazards resulting from
development on steep slopes frequently result from the
excavation of earth and removal of vegetation. The removal of
vegetation impacts soil stability, increases the probability of
erosion, and increases flooding potential (Budget U. G., 2005).
Development within these areas generally exists as residential
development due to the high aesthetic and amenity values
within these areas.

Current landslide risk throughout the basin is generally low
(Governments, 2004). However, in combination with wildfire
risk and future residential and second home development,
these areas are potentially hazardous. Innovative construction
and mitigation techniques can reduce the overall risk to
development from the identified processes. However, these
techniques and materials are expensive and may result in the
need for public funding to mitigate this risk .
Wildfires
Wildfires have historically been prevalent throughout the basin.
Wildfires pose a variety of different hazards to community
health and safety such as damage to infrastructure, residential
development, ecological damages , and loss of life (Fire, 2008).
There are three classes of wildfires, with each having different
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characteristics in severity and threat; these are surface, ground,
and crown fires (Budget U. G., 2005). With a continually
growing population, particularly throughout the west, the total
area of wild land-urban interface continues to increase. These
areas often become established in ecosystems with vegetation
fuels that are extremely susceptible to wildfire risk such as
shrublands and low-elevation forests.
Wildfires throughout the Uintah Basin have brought severe
damage to developed areas, particularly within the last decade.
The Mustang Ridge fire in 2000 in Dutch John and the North
Neola fire in 2007 in Neola are prime examples of wildfire risk.
Many communities have been recognized throughout the basin
as being "at risk" to wildfire damages (Utah Division of
Forestry, 2008). Development within unincorporated areas
near high-risk fuel types throughout Uintah County are
currently at risk. Multiple areas within Daggett County are also
currently at high risk for wildlife hazard due to continual dry
summers and geographical location. Post-fire hazards to
watershed health also pose risk to many communities
throughout the basin ( Governments, 2004 ).
Public Health and Safety Model (Figures 29 - 31)
In order to appropriately model each identified component
pertaining to floodplains, steep slopes, and wildfire risk
throughout the basin a regional approach was adopted. Due to
the lack of regional floodplain data in a spatial format,
surrogate data was used to represent floodplain mitigation
zones in the region. Floodplain mitigation zones consist of a
"buffer" around creeks, streams, and rivers, aiming to mitigate
the impacts imposed by development. Communities often
develop creative ordinances and development standards in
order to properly address continual development pressure
within these landscapes.
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Steep slopes are represented using a Digital Elevation Model
(DEM) from the National Elevation Dataset. The slopes
designated within the model are 25, 30, and 35 percent. Finally,
the wildfire data was obtained from the Landfire National
Dataset. The Natural Fire Regime Groups data layer represents
a combination of characteristics of frequency and severity using
both vegetation and disturbance dynamics (LANDFIRE, 2008).
Model Criteria

Tier 1

Tier 2

Tier 3

Floodplain
mitigation zone of

Floodplain
mitigation zone of

50ft.

Floodplain
mitigation zone of
75ft .

Areas with slopes
of 35%or greater
[National Elevation
Dataset]

Areas with slopes
of 30%or greater
[National Elevation
Dataset]

Areas with slopes
of 25%or greater
[National Elevation
Dataset]

FRCCClass 3

FRCCClass 2
[LANDFIRE
National Dataset]

FRCCClass 1
[LANDFIRE
National Dataset]

[LANDFIRE

National Dataset]
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CJ StudyArea
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*

FloodplainMitigationZone AreasWhereSlopeandFireData
. C=:J50 ft.
Towns
Major Roads Slope Value
Major Lakes
35 %
Major Rivers Natural Fire RegimeGroup
ReplacementSeverity

1111

c:::J

Figure 28 Public Health and Safety Tier 1 assessment model
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FloodplainMitigationZone

75ft.
~
Towns
Major Roads Slope Value
30 %
Major Lakes
Major Rivers Natural Fire RegimeGroup
Low and MixedSeverity

c:::::J

Figure 29 Public Health and Safety Tier 2 assessment model
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*

Floodplain Mitigation Zone AreasWhereSlopeandFireData
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100 ft.
Towns
Major Roads Slope Value
Major Lakes

1111

c:::J20 %

Major Rivers Natural Fire Regime Group
Any Severity
Figure 30 Public Health and Safety Tier 3 assessment model
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Assessment Modeling - Surface Water
Water is essentially the lifeblood of the Uintah Basin. Water
availability and allocation is the determining factor in historical,
present, and future human development. Maintaining the
ecological integrity of current and future water resource
development is key to an already frail system. The surface
water model identifies major surface water resources
throughout the Uintah Basin (Resources U. B., 1999). The
resources include creeks, rivers, lakes, and wetlands/riparian
areas. The model attempts to illustrate various water -related
processes which can be important to both biophysical and
human development such as water quality and quantity, and
wildlife habitat.
©

NickKencm

Figure 31 Starvation State Park

Influences on water quality can come from a variety of sources.
Point and non-point pollution sources are generally the cause of
most impacts to water quality. Point pollution sources are
pollutants discharged from any identifiable point including
pipes, ditches, channels, and containers. Non-point pollution
sources are pollutants discharged to lakes and streams over a
wide land area, not from one specific location (Resources U. D.,
2001). There are multiple surface water resources currently
affected from both pollutant sources within the Uintah Basin.
Industrial expansion, improper grazing practices, and historical
agricultural development are common activities that pose
threats to water resources in close proximity. Total dissolved
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solids (TDS), selenium, and decreased bank stability are all
residual effects on water resources such as the Duchesne River,
Uintah River, and Ashley Creek (Resources U. B., 1999). A more
detailed assessment on water quality can be obtained from the
Division of Water Quality and their individual Total Maximum
Daily Load (TMDL) reports.
Along with providing ecological benefits, the Department of
Environmental Quality has recognized many water resources
throughout the basin as providing additional beneficial uses.
The uses include:
• Class 1C- Protected for domestic purposes with prior
treatment by processes as required by the Utah
Department of Health.
• Class 2A - Protected for primary contact recreation such
as swimming.
• Class 2B - Protected for secondary contact recreation
such as boating, wading, or similar uses.
• Class 3A - Protected for cold water species of game fish
and other cold water aquatic life, including the necessary
aquatic organisms in their food chain.
• Class 3B - Protected for warm water species of fish and
other warm water aquatic life, including the necessary
aquatic organisms in their food chain.
• Class 3D - Protected for waterfowl, shore birds, and
other water oriented wildlife not included in 3A, 3B, or
3C including the necessary aquatic organisms in their
food chain.
• Class 4 - Protected for agricultural uses including crop
irrigation and stock watering (Resources U. B., 1999).
Wetlands and riparian areas are also an important ecological
component related to both biophysical and cultural systems.
They provide various functions such as flood control, storing
floodwater, wildlife habitat, filter pollutants from runoff, and
providing many recreational opportunities (Budget U. G., 2005).
The primary use pertaining to water quality issues is the natural
filtration of sediment and particulate matter from a variety of
sources. The regional health of these ecosystems is important
to the overall health of a watershed or water network.
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Surface Water Model (Figures 33 - 38)

The primary goal of the surface water model is to mitigate the
various water quality and quantity threats recognized
throughout the previous research. It accomplishes this task by
implementing a serious of mitigation zones throughout the
sensitive, restorable, and impacted creeks, streams, rivers, and
lakes (Biohabitats, 2007). Mitigation zones serve as natural
boundaries between local waterways and development aiming
to protect water resources (Strommen, Capiella, Hirschman, &
Tasillo, 2007). The Natural Resources Conservation Service
{NRCS) utilizes a similar approach to help land managers
minimize environmental impacts on water resources (N RCS,
2003).

Wetland mitigation zones are proposed to address sediment
reduction, phosphorous and nitrogen reduction, and to protect
wildlife habitat. Higher elevation wetland areas entail the
largest mitigation zones in order to protect the first-order water
resources within a network (Cappiella & Fraley-McNeal, 2007).
These wetlands also play an important role in the overall health
and productivity of a watershed.
Model Criteria
Tier 1
Major Rivers [National
Hydrography Dataset]

Tier 2
Major Rivers [National
Hydrography Dataset]

Tier 3
Major Rivers [National
Hydrography Dataset]

50, 75ft. Mitigation
Zones

60, 100ft. Mitigation
Zones

75, 125ft. Mitigation
Zones

Major Lakes [National
Hydrography Dataset]

Major Lakes [National
Hydrography Dataset]

Major Lakes [National
Hydrography Dataset]

50, 75ft. Mitigation
Zones

60, 100ft. Mitigation
Zones

75, 125ft. Mitigation
Zones

Wetlands 45-80%
Slope [SWREGAP,
NLCD]

Wetlands 15-45%
Slope [SWREGAP,
NLCD]

Wetlands 0-15%Slope
[SWREGAP, NLCD]

180, 190, 200ft .
Miti at ion Zones

Pa_geI 50

150, 160, 170ft.
Miti ation Zones

50, 100ft. Mitigation
Zones

..-

D

*

--

Study Area
Towns

Lake Mitigation Zone Wetland Mitigation
Zone_
50, 75 ft.

180, 190, 200 ft.

Major Roads River Mitigation Zone
Major Lakes

50, 75 ft.

Major Rivers
Figure 32 Surface Water Tier 1 assessment model
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Study Area

Zone
Lake Mitigation Zone WetlandMitigation
50, 75 ft.

Towns

Major Roads River Mitigation Zone
Major Lakes

50, 75 ft.

Major Rivers
Figure 33 Surface Water Tier 1 assessment model enlargement
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180, 190, 200 ft.

..· 111·0-o-w
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1

D

Study Area

--

Towns
60, 100 ft.
Major Roads River Mitigation Zone

*

Lake Mitigation Zone Wetland Mitigation
Zone

Major Lakes -

150, 160, 170 fl

60,100 ft.

Major Rivers
Figure 34 Surface Water Tier 2 assessment model
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Study Area
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60, 100ft.
Towns
Major Roads River Mitigation Zone

*

•

Zone
Lake Mitigation Zone Wetland Mitigation

60, 100 ft.

Major Lakes Major Rivers

Figure35 SurfaceWater Tier 2 assessment model enlargement

Page

I 54

150,160, 170ft.

•
I

I

DstudyArea
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Lake Mitigation Zone Wetland Mitigation Zone

Towns
75, 125ft.
Major Roads River Mitigation Zone
Major Lakes -

50, 100ft.

75, 125 ft.

Major Rivers
Figure 36 Surface Water Tier 3 assessment model
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75, 125 ft.
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Figure37 SurfaceWater Tier 3 assessment model enlargement
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Assessment Modeling - Agriculture
Historically, agriculture has been an important component of
the human settlement and expansion of the basin and exists as
a key element to the cultural identity of many communities
today. Agricultural land-use practices have played an
interesting role in the settlement and historical development of
many communities within the Uintah Basin. Arid climatic
conditions, dry soils, and limited water availability are landscape
characteristics that would seemingly deter any agricultural
development. However, the diversion of water from their
sources has allowed the development of an agricultural
network throughout the basin.
The majority of water-related land-use throughout the basin
consists of irrigated lands stemming from agriculture. Within
those irrigated agricultural lands, alfalfa and pasture types
entailed the largest proportion consisting of over 80% of wateruse within agriculture types (Austin, Adams, & Edgley, 2007).
Alfalfa and pasture agricultural types are often ubiquitous
throughout rural areas where ranching is the primary
agricultural type. The alfalfa and hay are grown in order to
provide feed for cattle, horses, and other stock animals.
Agriculture exists as a traditionally important land-use within
the Uintah Basin. However, current and future agricultural
development can only persist with the availability of water
resources. With a growing population and expanding industry,
stress on water availability becomes greater. Agricultural lands
are often the target for conversion into residential and
commercial development. Agricultural lands often bring more
value to ecosystems and communities other than food or
livestock feed. These areas provide valuable "open space"
throughout a region, enhancing aesthetic views, habitat
corridors, and community identity. Communities often value
these areas and wish to preserve them in their existing
conditions. However, little information and planning tools are
utilized in order to preserve important agricultural areas within
many communities in the west. Agricultural districts,
conservation easements, and transfer of development rights
are a few of the common planning tools communities have in
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order to ensure the future preservation of these valuable
landscapes (Budget U. G., 2005).

© Nick Kenczka

Agriculture Model (Figure 40)
The agricultural model of the Uintah Basin utilizes the waterrelated land-use data derived from the Utah Division of Water
Resources. The data set was produced by the water-related
land use program used for various planning purposes. Some of
these include determining cropland water use, evaluating
irrigated land losses and conversion to urban uses, planning for
new water development, estimating irrigated acreages for any
area, and developing water budgets (Austin, Adams, & Edgley,

2007).
Model Criteria

A riculture
Water-Related
Land-Use [Division
of Water
Resources]

Page I 58

..

-

' .

c:::JStudy Area
-

*

Towns
Major Roads
Major Lakes
Major Rivers

Figure 39 Agriculture assessment model
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Assessment Modeling - Outdoor Recreation
The outdoor recreation and tourism industry is increasingly
becoming an integral component to Utah's growth and
economy. National parks, state parks, national recreation
areas, rivers, lakes, and reservoirs, and national forests are all
major natural resource-based landscapes contributing to the
popularity of recreation and tourism throughout the state. The
Uintah Basin also contains a valuable network of natural
resources that are suitable for various wild land recreation
activities. While resources throughout the basin may not
currently be as popular as other, more prominent parks such as
Zion or Bryce Canyon National Parks, recreation opportunities
are increasingly critical to both residents and seasonal visitors
to the area.
The Ashley National Forest, Dinosaur National Monument,
Flaming Gorge National Recreation Area, and High Uintas
Wilderness are all examples of recreation areas within the basin
that serve as a cultural and economic resource. Residents
throughout the basin have historically had a very close
relationship to public lands and their resources, and recreation
is a large part of that connection (Russell, 2008). Recreation
resources have also played a part in the growth and expansion
of the region's economy (Kurtzman, 1999). Hunting, angling,
rafting, camping, hiking, and water activities are all recreation
opportunities that bring in yearly and seasonal income from
recreationists visiting or residing in the basin. Recreationists

© Nick Kenczka
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not only bring in funds directly to recreation resources, but they
also bring in funds to local resources such as hotels and retail.
Public land management is also an important aspect to the
management of public recreation resources. The U.S. Forest
Service (USFS) and Bureau of Land Management (BLM) manage
large expanses of the basin where many of the recreation areas
exist. It is important that local communities work hand in hand
with these agencies to ensure that both local and visitor
recreation experiences are satisfied.
Recreation Model
The recreation model consists of two separate components.
The first is the recreation viewsheds analysis (Figure 42). A
viewshed analysis consists of designating various points within
an area of interest and assessing the "views" from those areas.
The purpose of this analysis is to demonstrate which areas of
the basin are most visible from various points of recreation
interest. By identifying viewable areas, decision-makers are
then able to make appropriate policy decisions to ensure the
aesthetic quality of the region's recreational resources.

The analysis is done using a Geographic Information System
(GIS) to create and analyze the designated points along a Digital
Elevation Model (DEM). A DEM is a raster file containing cells
that have individual elevations across a landscape. A viewshed
is the result of computations of which cells can be seen by other
cells given their relative elevations (Toth, et al., 2006). The
result is the addition of every viewable area within the network
of points to create a composite viewshed analysis.
The second recreation model consists of identifying general
recreation areas throughout the basin (Figure 43). The
recreation areas represent the variety of recreation resources
throughout the Uintah Basin. Lake and river resources
represent aquatic-based recreation such as angling, river
rafting, and boating. BLM Off Highway Vehicle (OHV) data
consist of open and limited OHV use throughout the BLM
Vernal/Green River District. The Ashley National Forest
Recreation Opportunity Spectrum (ROS) data represents
recreation opportunities throughout the forest. The ROS
Page
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classification system uses a combination of various recreation
related concepts such as motivations, activities, settings,
environmental conditions, and management strategies to
classify multiple recreation opportunities (Manning, 1999). The
ROS classifications designated throughout the Ashley National
Forest are as follows:
• Primitive - opportunity
• Roaded Natural
• Rural
• Semi-Primitive Motorized
• Semi-Primitive Non-Motorized
Model Criteria

Recreation
Viewshed

Recreation
Areas

Recreation View
Points [Point Files]

Major Rivers
[National
Hydrography
Dataset]

Recreation
Viewsheds
[Viewable areas
values represent
areas within the
basin that are
viewable from a
combination of any
of the designated
points.]

Major Lakes
[National
Hydrography
Dataset]
BLM OHV Open,
Limited Areas [BLM
Vernal/Green River
Field Office
Database]
Ashley National
Forest ROS
Classification [USFS
ANF Database]
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Towns
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Major Lakes

*

Major Rivers
Recreation Viewpoints

Figure 41 Recreation Viewsheds assessment model
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Towns
Major Roads

Primitive
ReactedNatural

Major Rivers ..

Semi-PrimitiveMotorized

L=1
Major Lakes CJ Rural
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Figure42 RecreationAreas assessment model
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Assessment Modeling - Extractive Energy
Energy development has been the primary source of economic
and human development within the last mid-to late-century
throughout the Uintah Basin. Early development began with
the discovery and development of minerals such as gilsonite
and asphaltum. However, the eventual discovery of the basin's
rich fossil fuel resources quickly became apparent. Commercial
oil production began in 1948, and the extraction of fossil fuels
has since driven the basin's economy (Research, 2007). The
substantial increase in the price of crude oil in the 197o's
spurred major energy development throughout the basin.
Growth in jobs and personal income occurred alongside
shortages of housing and increased school enrollments
(Eichman, 2008). A decade later, the price of crude oil plunged
and many communities throughout the area were left with a
huge burden of infrastructure and development.
Like many rural areas that rely upon the extraction of natural
resources as their primary economic driver, they are subjected
to "boom" and "bust" cycles of growth and prosperity. The
Uintah Basin is no different. As market forces drive towards the
continued development of energy resources, jobs are created
and a growing population is established. The local communities
must respond to the influx of new residents building new
homes and infrastructure. When market forces begin to
decrease, the population begins to out-migrate and those
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communities are forced to cope with the loss of taxes and
revenue from the new development.
The extraction and production of natural resources such as oil,
natural gas, phosphates, gilsonite, oil shale, and tarsands will
continue to be the primary job source driving the economy of
the basin. However, communities throughout the basin must
balance the task of planning for future boom and bust cycles.
Efforts must be made to adequately balance future
development with tough economic times during bust cycles.
Efforts have been made to expand other economic drivers such
as recreation and tourism, and these efforts should be
continued (Kurtzman, 1999).
Oil and Gas Model (Figure 45)

The oil and gas model has two primary objectives: to represent
the existing oil and gas resources throughout the basin and to
form a typology of resource development. The typology aims
to represent the density development, ranging from highly
dense areas to low density areas. By doing this, communities
are able to judge future development decisions based upon
their proximity to oil and gas density development. The model
aims to help communities identify areas that are in proximity of
existing resources and are planned for development. The oil
and gas fields data used in the model are derived from the Utah
Geological Survey database. The data represents existing
deposits throughout the basin. The second component to the
resource data is the identification of lease areas. The lease
areas represent both current and agreed leases between
communities and extraction companies with the BLM. The
leasing data illustrates areas leased that are already producing
oil and gas, or have potential for development in the near
future. This data was obtained through the GeoCommunicator
database, which is a geospatial warehouse supported by the
BLM and Forest Service for public information.
The primary component to the formulation of the oil and gas
typology is the oil and gas density data. The density data,
obtained from the GeoCommunicator database, represents the
density or concentration of oil and gas development pertaining
to the extraction of oil and gas resources. The density data is
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then overlaid with the oil and gas resources and leasing data to
create a typology of oil and gas development based on the
density development of resources.
Oil Shale Model (Figure 46)

Much like the oil and gas model, the oil shale model attempts to
identify existing shale resources throughout the basin. The oil
shale data consists of total in-place continuous shale resources
depicted by the Utah Geological Survey. The data represents
the total thickness of the shale resource at intervals of 50 1 351
251 and 15 gallons per ton (Vanden Berg M. D., 2008). The 25
gallon per ton data layer was used for this model, which depicts
a continuous 25 gallons per ton of shale resource throughout
each isopatch zone. lsopatch zones represent the total
distance from surface to oil shale resource. The deepest areas
represent the areas of thickest resource density, which would
be likely to be extracted first depending on extraction
techniques.
Coal Model (Figure 47)

The coal model represents the total in-place coal resources
throughout the basin as depicted by the Utah Geological
Survey. The data illustrates the coal beds throughout the basin
that are greater than four feet deep. It is important to note
that the Utah Geological Survey has labeled the coal resources
within the basin as marginal quantity and quality resources
(Vanden Berg M., 2007).

Oil and Gas

Oil Shale

Coal

Oil and Gas Fields
[Utah Geological
Survey]

25 Gallon Per Ton
Continuous Resource
Data [Utah Geological
Survey]

4 ft. Seam Coal Beds
[Utah Geological
Survey]

Leasing Agreements
[ GeoCommunicator
Dataset]

Land Ownership [Utah
AGRC]

Land Ownership [Utah
AGRC]

Oil and Gas Density
[ GeoCommunicator
Dataset]
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Figure44 OIi and Gasassessment model
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Figure 45 Oil Shale assessment model
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Assessment Modeling - Wildlife
The Uintah Basin contains a rich diversity of various wildlife and
aquatic species due to the variation in ecosystem types.
Wildlife diversity is a common characteristic many communities
strive to maintain. The protection of wildlife habitat improves
the health and functionality of an ecosystem (Hammitt & Cole,
1998). Healthy ecosystems lead to aesthetic and amenity
values. Outdoor recreation is a large part of these values as
wildlife often boosts activities such as hunting, fishing, wildlife
watching, and hiking (Budget U. G., 2005).
This study uses a biodiversity approach to measure the existing
wildlife ecosystems throughout the basin. Biodiversity, or
species richness, is often defined as the total number of species
habitats that occupy any given area on a landscape (Meffe,
1997). Therefore, the higher richness value results in a greater
potential for amenity gain. The identification of these
"hotspots" of biodiversity is useful for planners and decisionmakers to direct future policy and management strategies. This
approach generally fits well within a landscape-scaled study
versus an individual species-based approach (Primack, 1998).
The overall goal of the biodiversity approach would be to
investigate the interconnectivity between species richness and
ecosystem or habitat health and productivity. Once those
connections are made, decision-makers are then able to direct
the appropriate management strategies towards ensuring the
future health and productivity of those landscapes.
Critical Habitats Model (Figure 48)
The critical habitats model identifies key habitats of greatest
conservation need and describes the locations and relative
conditions of these habitats (UDWR, 2005). The data was
obtained from the Utah Comprehensive Wildlife Conservation
Strategy developed by the Utah Division of Wildlife Resources.
The identification of these habitats resulted from the creation
and assessment of a habitat prioritization matrix. The matrix
was compiled through the formulation of a study team
assessing the abundance, threat, biodiversity, and other relative
values to create an overall score for each habitat type. The
total score represents the total prioritization and conservation
need for each habitat type within the given area of study
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(UDWR, 2005). To see the stakeholder matrix in its entirety, see
Appendix E.
Biodiversity Model (Figures 49 - 51}

The biodiversity model identifies a three tiered framework of
wildlife species identified by the Utah Comprehensive Wildlife
Conservation Strategy. Each tier has a different management
objective and criteria for the group of listed species.
• Tier 1 species includes federally Threatened and
Endangered, federal Candidate, and Conservation
Agreement species.
• Tier 2 species are generally equivalent to the Utah
Species of Concern List, which is another subset of the
State Sensitive Species List.
• Tier 3 species include species that are of conservation
concern because they are linked to an at-risk habitat,
have had a substantial decrease in population size, or
there is little information available (UDWR, 2005). For
the full list of State-identified species, see Appendix D.
Model Criteria

Critical Habitats
Key Habitats for
Species of Greatest
Conservation Need
(Utah
Comprehensive
Wildlife
Conservation
Strategy, The Nature
Conservancy)

Wildlife Biodiversity
Species of Greatest
Conservation Need
(Utah Comprehensive
Wildlife Conservation
Strategy, Southwest
Regional Gap Analysis
Project)

CJ _Study Area

*

-

c:::::J
18.70000076

Towns
Total Score
Major Roads
16.89999962
Major Lakes
17.70000076
Major Rivers
18
1111

llll

20.5
20.70000076
23.79999924

Figure 47 Critical Habitats assessment model
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Figure48 BiodiversityTier 1 assessment model
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Figure 49 Biodiversity Tier 2 assessment model
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Figure50 BiodiversityTier 3 assessment model
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Alternative Futures - Introduction
The development of alternative futures is the apex of the study
process. Once each of the assessment models are identified,
constructed, and tiered, the next phase is to utilize various
components within those models to construct an alternative
future. An alternative future is defined as the combination of
key components derived from all phases of the planning
process to represent a future state. This phase includes the
goals and concerns from the initial stakeholder meetings, an
understanding of historical, present, and future land-use
patterns, a mixture of tiers throughout the assessment models,
and a series of desired future states. The time step utilized in
the future modeling process for this study is 2030.
The alternative futures planning method is a unique process
that utilizes multiple planning tools such as public participation,
literature review, spatial modeling, case studies, and policy
assessment (Toth, et al., 2006) (Toth, et al., 2008). Unlike
traditional planning, which habitually relies upon ad hoc
methods for community and economic development, the
alternative futures method relies upon both communicative and
rational-based planning methods (Amdam, 2004). Traditional
planning often has short-term goals and objectives
accomplished mostly by policy and economic incentives.
However, these methods often fall short in their ability to
assess their implications on future regional issues and concerns
other than development.
The alternative futures planning approach relies upon long-term
planning techniques to derive alternative scenarios for
evaluation. The key aspect of this process is the ability to
evaluate each future based upon their biophysical, cultural,
economic, and policy implications. The futures for this study
encompass three primary components: population projections,
residential allocation, and their respective goals and objectives.
These components combine to create an end-state scenario
providing the adequate information for decision-makers to
properly evaluate and direct future policy strategies. The
alternative futures created for this study reflect the research,
stakeholder meetings, regional goals, and land-use trends
within the Uintah Basin. The alternative futures are as follows:
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Plan Trend
Outdoor Recreation
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I

Maximum Energy
Urban Cores

Population Projections
One of the key objectives for any regional planning study is the
assessment of how both an existing and projected population
corresponds with various biophysical and cultural components
within a landscape. One key component of that assessment is
the formation of the projected population parameters for the
given time step. This study looks to identify two methods for
creating the necessary population parameters for the year
2030. The Uintah Basin has historically experienced "boom"
and "bust" cycles of both economic and residential
development due to the nature of relying upon the extraction
industries related to energy resources. The two projections
identified for this study look to mirror those historical cycles.
State of Utah Governor's Office of Planningand Budget
The State of Utah Governor's Office of Planning and Budget
(GOPB) derived the first population parameters chosen for this
study. These projections provide the lower end of the two
parameters and are used to represent the "bust" cycle of
population increase for the Uintah Basin in 2030. The GOPB
uses a population model to represent fertility, survival, and
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migration for the derivation of their population projections
(Budget G. 0., 2008). This study utilizes the county populations
for Daggett, Duchesne, and Uintah Counties to best represent
the population for the Uintah Basin for the desired time step.
Exponential Population Projections
The exponential population projections utilize historical county
population numbers from 1950 to 2008 in order to calculate the
population parameters. An exponential equation is used to
project the population for 2030 along an exponential curve.
These projections provide the upper bound of population
parameters for the Uintah Basin resembling the "boom" cycles
of population growth. The exponential equation used for the
exponential population projections is described below:

Pt+n

= population at future date in time

Pt -

last census taking

= prior census taking
m = number of historic intervals
r = rate of change
(Pittenger, 2006)
Pt-1

992

1,076

Exponential

1,318

1,802

1,155
2,464

Exponential

17,336
19,365

20,130
22,369

21,533
25,838

Exponential

31,379
36,852

37,950
44,606

40,638
53,991
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Residential Allocation
The allocation of residential development is the next key phase
to the alternative futures planning process. Residential
allocation, in combination with the overall theme of the
alternative future, is the essential evaluation mechanism for the
assessment of any future state. There have been multiple
strategies in which alternative futures studies have introduced
residential development, ranging from a spatial or attribute
laden theme to focusing primarily on a design layout (Toth,
Covington, Curtis, & Luce, 2007) (Toth, et al., 2008).
This study relies upon a value-based approach to the allocation
of residential development within each alternative future. The
model attempts to utilize a combination of several landscape
components to construct a development attractiveness surface
for allocating residential development (Steinitz, et al., 2003). A
complex Geographic Information System (GIS) was developed
in order to identify, assess, and combine individual components
within the landscape that help "predict" where residential
development may occur (Joerin, Theriault, & Musy, 2001). The
following components were used in the GIS model for the
allocation of residential development:
• Slope
• Distance from major roads
• Distance from minor roads
• Distance from towns
• Overall density
The combination of these components helps "tell the story" on
how and where to allocate new development. Each of the
components, combined with the existing parcel data, provide a
relative value from the respective component to each parcel.
For example , a parcel is overlaid with a value -raster, such as
distance from major roads, created in GIS, and the relative
distance from a major road for that parcel is recorded. Once
the value for every parcel is recorded from every component
utilized in the analysis, the values are then added to create a
composite value raster for each component. Each value raster
is then combined in GIS to create an overall attractiveness
surface for residential development. The entire GIS modeling
process is explained in Appendix C in greater detail.
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For the purpose of this study, the residential allocation
component to the alternative futures process is limited to
Uintah County. As already discussed, the residential allocation
model chosen for this study utilizes various components within
the landscape. One major component is the availability of
parcel data within each community. Since many of the counties
within the basin are still working to complete their respective
GIS databases, the availability of this data was difficult to attain.
However, this does not mean that the alternative futures
planning process for this study only applies to communities
within Uintah County. A primary objective for the alternative
futures planning process is to provide citizens, planners, and
decision -makers with a tool to assess future development. As
the parcel data becomes available within each community, this
framework will provide those tools for local planners to
analyze, assess, and make conclusions based upon the findings
from their respective modeling results .

Figure 52 Mix of residential and commercial development in Vernal, UT
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Alternative Futures - Plan Trend
Rural communities throughout the west often tussle with the
dynamics between zoning for residential and resource
development or preservation . Many of these communities
historically grow at a slow and steady pace with little foresight
of any kind of population increase. Communities within the
Uintah Basin follow a similar pattern with one exception being
the population boom and bust cycles tied to the nature of
energy development. These sudden fluxes of new
development and expansion make it difficult for planners , both
local and regional, to adequately control for the infrastructure
needed to accommodate this new growth.
The Plan Trend alternative future model aims to illustrate the
projected population for 2030, from both the state and
exponential parameters , along with current zoning and density
trends. This "business as usual" scenario illustrates a
reasonable vision into 2030 if no changes to zoning or density
standards are made. These scenarios generally have no clear
direction for a future state and are often characterized by ad
hoc urban sprawl depending upon a community's projected
growth. Communities with an abundance of urban sprawl are
often charged with the task of maintaining the infrastructure
needed to service those areas, leading to higher taxes and more
cost .
The majority of the communities throughout the basin currently
have a large amount of land available for new development.
However, this does not assume that the areas best suited for
new development will be developed in the future. With no real
goals for any future state, areas that are important both
culturally and ecologically have an increased chance of being
disrupted or even destroyed due to development. This scenario
may have positive short-term economic gains, particularly for
landowners on the fringe of subdividing. However, long-term
impacts on sensitive landscapes may outweigh those benefits
as the continual consuming of resources and higher costs for
infrastructure, which leads to increased taxes, often are a
burden on the community as a whole .
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Figure 53 Plan Trend alternative future
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Figure54 PlanTrend alternative future detailed view
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Alternative Futures - Maximum Energy
As previously noted, communities throughout he Uintah Basin
have historically relied upon the extraction of energy resources
for economic growth and expansion. The development of
energy resources has played the primary role in many land-use
decisions both locally and federally (Utah U. o., 2007). Energy
development has also resulted in the boom and bust cycles of
inmigration and outmigration that continue to shape the
development patterns of many communities within the basin as
well. The Maximum Energy alternative future aims to continue
the trend of future growth and expansion of energy resources
in order to maximize the energy opportunities within the basin.
In this scenario , energy development is the primary driver for
future land-use and policy decisions regarding residential and
resource development .

Figure 55 Oil well near Roosevelt, UT

The Maximum Energy future relies upon the oil and gas, oil
shale, and coal assessment models derived for the study. The
resource and leasing data is utilized as a mask to deter both
residential and cultural/ecological development within those
lands containing energy resources. In combination with the
energy resource data, the Public Health and Safety assessment
model is also used to deter residential development within
areas that pose risk to both human and property damage. The
resulting lands zoned for residential development receive the
projected population from both the state and exponential
parameters .
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The driving goal of this alternative future is the illustration of
potential energy development within the basin and the
proximity of that development to both existing and future
residential development. Projecting where and how much
energy development will occur is difficult to model due to the
energy industry being closely linked to market forces.
However, speculation can be made in order to provide critical
information on where energy resources are located, which
lands are already leased for development, and how those
dynamics coexist with residential development. It is then up to
both planners and decision-makers to choose both the
proximity and level of cumulative impact they are willing to
allow within those areas of residential and commercial
development.

Page

I 86

.

....... Study Area

c=J Uintah County -

*

Towns

Existing Development

Major Roads Major Lakes Major Rivers

State
Exponential

Q.

Figure 57 Maximum Energy alternative future
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Alternative Futures - Recreation Intensive
Outdoor recreation is becoming an integral part of many
communities' economic growth and expansion, particularly in
Utah. As communities plan for future resource allocation and
protection, outdoor recreation resources are becoming more
important for their values. Outdoor Recreation in the Uintah
Basin has historically played a somewhat minor role in economic
and community development. However, with a growing
interest in a regional network of recreation opportunities in
Utah, and the already abundant number of recreation resources
in the basin, outdoor recreation resources have the potential to
provide a positive aspect for their future growth and
protection. The Recreation Intensive future model attempts to
identify the areas within the Uintah Basin that have recreation
value, along with how potential residential development may
correspond with those resources.
The recreation future is built on the recreation viewsheds,
wildlife, surface water, and recreation areas assessment models
to construct the regional analysis of outdoor recreation
resources within the basin. Specific elements within each
model were selected to represent a single component of the
network of recreation activities for the scenario. For example,
recreation viewsheds of three or more were chosen to illustrate
the highly-visible recreation landscapes. Tier one and Tier two
wildlife data was used to represent important wildlife habitat
for both recreation and ecological importance. Surface water
mitigation zones are used to alleviate certain land-use or sitespecific activities that degrade the quality and quantity of
surface water resources.
The primary goal of the recreation intensive future is to identify
areas within the basin that have recreation value along with
how residentia .1development corresponds with those
resources. Policy decisions in this scenario shift from focusing
primarily on energy resources to the protection and
enhancement of recreation resources. While future growth
within the basin will undoubtedly have some sort of energy
development, the growth and expansion of the outdoor
recreation industry could provide some economic relief during
the "bust" years of energy development.
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Figure59 RecreationIntensive alternative future

Page I 90

State

e

Exponential

,

~

'

•

•

CJ Study Area
-

*

Towns
Major Roads

•

•

•

Existing Development

1111State
1111Exponential

Major Lakes
Major Rivers
0
Figure 60 Recreation Intensive alternative future detailed ivew

Page

I 91

I

10

,

~·,.

- ~-- ...

....

'

,

.,.

•

••

I

Alternative Futures - Urban Cores
Communities often strive to maintain an efficient network of
roads, water allocation, and residential development (McHarg,
1969). By doing so, the costs of servicing and maintaining
newly developed areas remain low and therefore require
minimal tax increases. The Urban Cores alternative future
attempts to allocate new residential development for 2030 near
existing urbanized areas in order to mitigate the costs for an
expanding infrastructure often characterized by urban sprawl.
The future emphasizes residential development near existing
towns by weighting those characteristics within the GIS
modeling process. The result is the allocation of residential
development slanted towards existing towns versus other
landscape components.

© Nick Kenczka

The Urban Cores future relies
upon other spatial information
such as prime farmlands
designated by the Natural
Resource Conservation Service
(NRCS), a change in density
trends in areas zoned for
agriculture, and areas in the
Public Health and Safety
assessment model. "Prime"
farmland, as designated by the
NRCS, is an area that has the soil
quality, growing season, and
moisture supply needed to
produce economically sustained
high yields of crops when treated
and managed according to
acceptable farming methods
(NRCS, 1993). The change in
density standards within areas
zoned for agriculture mitigate
urban sprawl while also
preserving open space for
recreation and natural aesthetics
(Blahna, Burr, Butkus, &
Kurtzman, 2000 ).
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The Public Health and Safety assessment model additions deter
residential development within lands that pose risk to both
human and property damage .
The overarching goal of the Urban Core scenario is to model the
development patterns when controlled with existing
development. This scenario would then allow for the
preservation of important agricultural lands within the basin
while growth continues. The preservation of certain farmlands,
whether they contain an aesthetic or ecological value, can be
accomplished using various planning tools and policies. The
resulting preservation of agricultural lands within the basin
would act as both a network of aesthetic landscapes along with
the potential to develop a regional parks and recreation system
paralleling critical lands or the public health and safety mapping
system.

Figure62 Agriculturalcirclesin Uintah County
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Alternative Futures - Evaluation
No reasonable planning approach would be useful without the
development of alternatives and the eventual assessment and
evaluation of those alternatives. How else would one know if
the plan was good or not? Evaluation can come in various forms
ranging from qualitative to quantitative. Traditional evaluation
components include economic, socio-economic, policy, and
resource consumption oriented evaluators. For the purpose of
this study, a simple matrix is developed in order to assess each
alternative future and the associated impacts upon each
assessment model. Associated impacts can range from a direct
disturbance to a resource, to indirect/cumulative impacts at a
regional scale. It is important to note that the majority of
associated impacts are not clearly defined as being black and
white, or binary. Many of the impacts are difficult to measure
at the regional scale and, for the purpose of this study,
represent a subjective decision upon their level of overall
impact. However, illustrating those impacts within a typology
for which local citizens, planners, and decision-makers can
comprehend and draw conclusions from, is useful. Such a
process helps to give people direction to a region, including the
development and economic interests of its citizens.
The following diagram illustrates the impacts from each
alternative future on each assessment model along a threeleveled typology (Toth, et al., 2006 ). The typology represents
three different levels of impact upon the representative model
using three colors: green, yellow, and red. The green color
represents an alternative future that is favorable within the
given assessment model. The yellow color describes that the
alternative future is somewhat neutral within the landscape,
resulting in neither a positive nor a negative impact. The red
color represents an unfavorable result between the alternative
future and the representative assessment model. If a
community were to pursue any given alternative scenario, it is
r"ecommended that a full-scale analysis be done to disclose all
potential impacts from those decisions. Also, it is important to
note that it is possible that individual components within each
future be available to create multiple alternative future
scenarios.
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Conclusions/Recommendations
Like most rural communities throughout the west, the
communities within the Uintah Basin are asked to make difficult
decisions on the various natural and cultural resources within
their communities. In the Uintah Basin, communities have
historically relied upon natural resource-based industry to
support their local economies, which has led to their approach
to resource management. Communities in the Uintah Basin are
closely tied to the natural resources within the basin, and often
rely upon them for economic gain, but they also need to pay
attention to their quality of life. The need to maintain the
quantity and quality of resources such as water, forestry, and
agriculture will be crucial in order to continue those historical
land-use practices that have shaped many communities within
the basin.
The following list entails a brief summary of the primary
recommendations, along with short examples, derived from the
research process for this study. Each recommendation is
explained in further detail throughout the subsequent section
in more detail:
•

Continue the progression and identification of regional
goals and concerns
o Local decision-makers and local citizens working
together to develop a unified, collective set of
priorities for future development
o Goals and objectives can be both quantitative and
qualitative
• Examples:
• Preservation of agricultural lands
• Maintaining visual quality of
important landscapes
• Maintaining an efficient
infrastructure - tax benefits
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Future goals should be represented in local ordinances,
policies, and direction.
o Examples:
• Examination of regional densities - e.g.,
cluster development
• Maintaining or improving existing and
future water quality/quantity
• Creating a value-system to recognize
certain areas within the basin that are
important both culturally and ecologically
• Providing a balance between
development versus preservation

Progression of Local and Regional Goals and Objectives

One of the primary research goals of this study was to identify
regional goals and objectives for the future growth and
development of the Uintah Basin. Goals and Objectives,
whether they are focused at the local or regional scale, are the
principal drivers for any planning approach. While the goals and
objectives derived for this study may certainly represent the
current view of regional land-use needs, those goals may
change within a short period due to unknown circumstances. It
is a recommendation that local communities, planners, and
decision-makers cont inue the progression, identification, and
dialogue of those regional goals and concerns to better serve
future planning objectives (Service S. R., 1993).
Goals and objectives can be both quantitative and qualitative.
Local decision-makers, citizens, and planners must work
together to develop a unified, collective set of priorities for
future development. The goal is to best represent the desired
scenario that provides the greatest opportunity to maintain or
improve upon the quality of life within the basin. The
preservation of important agricultural lands, maintaining the
visual qualities within-the basin, and maintaining an efficient
infrastructure are a few goals that fit well with many of the
overarching themes of the study.
The identification and preservation of agricultural lands in order
to maintain the obvious visual qualities throughout the basin
are goals that can serve multiple benefits to the communities
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(Anella & Wright, 2004). For example, agricultural lands can
serve multiple purposes such as serving as important wildlife
habitat, being used in combination with other areas as a
network for parks and recreation areas, and also maintaining an
aesthetic that has historically been connected with the basin
itself. Maintaining an efficient infrastructure is also an
important goal in that it keeps new development within
already-developed areas to reduce the need for new
infrastructure while also providing tax benefits to the people
who live and work in the basin now and in the future.
From Goals and Objectives into Action

Once those goals and objectives are established, it is important
that they be represented in local or regional ordinances, policy,
and overall direction. Policy change or direction does not
necessarily have to include major or drastic changes to existing
planning and zoning techniques. They should simply mirror the
established goals that have been recognized. For example,
water quality and quantity is an incredibly valuable resource
within the basin that influences multiple land-uses. Currently,
there is little to no policy direction to address watershed, lake,
river, and wetland degradation and impacts (Curtis, 2007).
Another policy direction that could address many of the
identified goals is the examination of residential densities. An
example would be establishing an ordinance to introduce
cluster development. These ordinances aim to achieve the
preservation of open space within communities while also
receiving density bonuses.
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The opportunities for outdoor recreation within the Uintah
Basin equal those of other areas within the state. Recreation
activities such as hunting, fishing, hiking, camping, OHV trails,
mountain biking, and rafting provide a robust network of
recreation and economic opportunities. However, communities
within the basin have yet to fully take advantage and protect
these opportunities as part of their quality of life. It is
recommended that the development of a network of outdoor
recreation opportunities continue to be developed. The
outdoor recreation industry does not necessarily need to
become a primary factor within all land-use decisions but should
provide more weight in future policy and management
decisions. The continual development of outdoor recreation
opportunities will provide a stabilizing component to local
economies during slow periods of energy development.
Eventually, a goal would be to become less reliant upon
extractive industries to boost and sustain local economies in
order to provide more balance for growth and development.
Using Data to Make Better Decisions
Another important objective for planners throughout the basin
is to continue the development of a regional GIS database. The
ability to analyze, assess, and draw conclusions from a unified
set of both qualitative and quantitative spatial information is
critical for making decisions for the future. While the geospatial
information created for this study can work as a base for a
regional database, it is important that, as goals and objectives
change over time, the database continue to mirror that
evolution. For example, a future goal could be the preservation
of important agricultural areas within a community. As planners
and decision-makers decide upon the indicators for classifying
those areas, the spatial database must follow that decisionmaking process.

Initial data needs consist of the expansion of regional soils
information from the SSURGOsoils database derived by the
NRCS(NRCS, 1995). The database provides soil types within a
given area that provide beneficial information to both local and
regional planners. Another area for initial development is
regional floodplain data that is needed for planners to ensure
Page

I 101

•

•

•

•

•

•

•• •

the health and safety of residential and commercial
development. Finally, it is important that all counties within the
basin have a unified database in order to make regional
resource management decisions. Limited resources often
hinder the ability to develop the data needed to address
regional concerns, but it is important that all decision-making
entities have the ability to assess their goals and objectives.
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Future Research/Projects
Paralleling the need for identifying goals, objectives, and
conclusions for this study is the need to identify necessary
research and projects for future planning purposes. As
communities continually grow and progress, future research is
always needed in order to reassess and provide important
information for planning and decision -making purposes. As
already discussed in the previous sections, it is important that
communities throughout the Uintah Basin continually evaluate
their goals and objectives. As those objectives change over
time, research must be done to directly reflect those changes.

Water Resources and Allocation
The availability, quantity, and quality of water resources
continues to be an integral component for many communities
within the basin, both now and in the future. This area should
be the primary focus for future research throughout the basin.
Topics of interest should include the identification and
understanding of the implications on future water supply
throughout the basin. Also, the drivers for maintaining the
quantity and quality of important water resources should be
investigated. Finally, the availability of water resources to
important cultural and ecological uses such as agriculture,
municipalities, and important fish habitats should be of interest.

Public Survey Work
The availability of public surveys provides important
information to both planners and decision-makers. Surveys can
supply critical information on various planning and natural
resource development issues such as the preservation of
agriculture, development of recreation resources, and the
conservation of important wildlife habitat. Survey work can be
a major component to the public input process, which should
always be a major part of any planning approach.
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Outdoor Recreation Development
The development of outdoor recreation resources is an area of
great potential for future research throughout the Uintah Basin.
As tourism and outdoor recreation become a more integral part
of the development of the basin, research and information
must become available. Research projects that could aid in the
development of a regional recreation plan would be a regional
trails and open space study. These studies could serve as a
basement for future recreation decision-making processes.
Another research project could investigate important
recreation areas and their management using survey methods.
Finally, an investigation on how the development of recreation
opportunities fits within the scope of the community
development process can be investigated.

Community Development
There are multiple avenues for research and development that
can aid in the community development process. As
communities grow and expand, new research is needed to
parallel that growth. Important research is needed throughout
the basin focusing on both economic and natural resource
development. Both descriptive and spatial information from
various research projects can only help in future decisionmaking processes. Research on applying different methods for
diversifying the economic base to become less reliant upon the
extraction of energy resources would benefit the communities
throughout the basin. The presence of Utah State University as
a regional campus provides a beneficial component to future
research in the basin.
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Planning Tools/Funding
Accomplishing both community and regional goals for future
growth and expansion is a process that requires years of
planning and financial support. Many rural communities often
lack the technical and economic resources to adequately
address many of the natural resource-based objectives to
improve or maintain certain environmental and cultural
thresholds. However, various planning and funding resources
that are available to both communities and interest groups
provide assistance to any planning and community
development effort.
There are multiple funding and grant resources currently
available from various State, Federal, and private resources to
help communities address natural resource and development
initiatives. The following list includes various funding sources
that fit well within the established goals and objectives for this
study, along with potential goals that may become established
in the future:
• Utah Department of Natural Resources - Watershed
Initiatives
• Utah's Quality Growth Commission - LeRay McAllister
Critical Land Conservation Fund, Quality Growth
Communities
• Utah Division of Wildlife Resources- Endangered Species
Mitigation Fund
• USDA Natural Resource Conservation Service - Small
Watershed Program
• Utah Division of Water Quality - Water Quality and
wastewater project funding
• Environmental Protection Agency (EPA)- Various
environmental/water quality funding projects
The Le Ray McAllister Critical Land Conservation Fund is
particularly interesting in that it provides grants as an
incentive for the preservation of critical lands deemed
important to communities such as agricultural lands, wildlife
habitat, outdoor recreation, and other unique landscapes.
Successful examples of how the fund was used to provide
support to local communities for the preservation of both
culturally and environmentally important landscapes
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includes Summit Park in Summit County and Wilcox Ranch in
Carbon and Emery Counties. The fund can match up to 50%
of a project's total cost, which can allow communities to
embark on both small-and large-scaled projects (Utah S. o.,

2009).
Other planning tools available to local communities are the
previously established ordinances that may provide a
framework for addressing important natural resources
needs. Multiple communities within the state have already
established local ordinances to address their identified
needs. These ordinances can be used as a model to begin to
address any community specific goals within the Uintah
Basin. For example, Heber City, Farmington, and Weber
County have all established ordinances to address
conservation-based subdivision development standards for
cluster development (Curtis, 2007). These ordinances can
be used as a simple framework for establishing open space
within a community.
These tools and funding opportunities are important in that
they allow multiple avenues for both resource and
community development. Communities throughout the
Uintah Basin should be utilizing every means possible to
ensure that their best interests are being met both now and
in the future. Local citizens, planners, community leaders,
agencies, and decision-makers should all be working
together to continually progress any goals and objectives
for important resources and landscapes. This study can
provide a base for communities throughout the Uintah
Basin as a framework for which to assess and evaluate
future decisions on natural resource-related goals.
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Appendix B
Category

Data Element

Source

Data Scale/Type

Boundary

Watershed
Boundaries
County
Boundaries

Utah Division of
Water Quality

Vector/1:24,000/Polygon

Utah AGRC

Vector/1:24,000/Polygon

Climate

Frost Days

DAYMET

Raster (90M)

Climate

Growing Degree
Days

DAYMET

Raster (90M)

Climate

Utah 50 Meter
Wind
Classification
City Names/Places

NREL

Vector

Utah AGRC

Vector /1: 100,000/Point

Roads
Land Ownership
Town
Demographics
Grazing
Allotment/Pasture
Management
Areas

Utah AGRC
Utah AGRC
Utah AGRC

Vector /1: 100,000/Line
Vector/1:24,000/Polygon
Vector /1: 100,000/Polygon

Utah BLM On-line
Data
Geocommunicator

Vector /1 :24,000/Polygon

Boundary

Cultural
Cultural
Cultural
Cultural
Cultural
Cultural

Vector /1: 100,000/Polygon

Cultural

USFSRange
Allotments

Geocommunicator

Vector/Polygon

Cultural

Uintah County
Zoning

Uintah County GIS

Vector /Polygon

Cultural

Major Roads
Authorized Leases

Utah AGRC
Geocommunicator

Vector/1:500,000/line
Vector/Polygon

Communitization
Agreement
Lease Sale Parcels

Geocommunicator

Vector /Polygon

Geocommunicator
Geocommunicator

Vector /Polygon
Vector /Polygon

Geocommunicator

Vector /Polygon

Oil and Gas Leases Geocommunicator
Producing
Oil and Gas Unit
Geocommunicator
Agreements

Vector /Polygon

Energy
Energy
Energy
Energy
Energy

Energy
Energy

Oil and Gas
Agreements
Oil and Gas
Hydrocarbon
Agreements

Vector/Polygon
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Category

Data Element

Source

Data Scale/Type

Energy

Participating Area
Agreements

Geocommunicator

Vector/Polygon

Energy

Gas Density

Geocommunicator

Vector/Polygon

Energy

Oil Density

Geocommunicator

Vector/Polygon

Geology

Mines

Utah AGRC

Vector/1:100,000/Point

Geology

Oil Fields

Utah AGRC

Vector /1: 100,000/Point

Geology

Coal Deposit
Areas

Utah AGRC

Vector/1:250,000/Polygon

Geology

Mineral Deposits

Utah AGRC

Vector/1:250,000/Polygon

Geology

Oil and Gas
Deposits

Utah AGRC

Vector/1:250,000/Polygon

Geology

Oil Shale Deposits

Utah AGRC

Vector/1:250,000/Polygon

Geology

Phosphate
Deposits

Utah AGRC

Vector/1:250,000/Polygon

Geology

Energy Resources
(aggregated)

Utah AGRC

Vector/1:500,000/Polygon

Geology

Shallow Ground
Water

Utah AGRC

Vector /1:500,000/Polygon

Geology

Coal Deposit
Areas

National Atlas

Vector

Geology

Oil Shale SO
Gallon Per Ton

Utah Geologic
Survey

Vector /Polygon

Geology

Oil Shale 35
Gallon Per Ton

Utah Geologic
Survey

Vector /Polygon

Geology

Oil Shale 25
Gallon Per Ton

Utah Geologic
Survey

Vector /Polygon

Geology

Oil Shale 15
Gallon Per Ton

Utah Geologic
Survey

Vector/Polygon

Geology

DNR Oil and Gas
Fields

Utah AGRC

Vector /1: 100,000/Polygon

Geology

DNR Oil and Gas
Wells

Utah AGRC

Vector /1: 100,000/Polygon

Geology

Tar Sands

Utah AGRC

Vector/1:100,000/Polygon

Geology

Coal Seams (4ft)

Utah AGRC

Vector /1: 100,000/Polygon

Geology

Gas Fields

Utah AGRC

Vector /1: 100,000/Polygon

Geology

Oil Fields

Utah AGRC

Vector /1: 100,000/Polygon

Hydrology

Lakes

Utah AGRC

Vector/1:240,000/Polygon

Lakes

Utah AGRC

Vector /1: 100,000/Polygon

Hydrology
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Data Element

Source

Data Scale/Type

. -

Hydrology

Springs

Utah AGRC

Vector/1:240,000/Polygon

Hydrology

Streams

Utah AGRC

Vector/1:240,000/Line

Hydrology

Streams

Utah AGRC

Vector/1:100,000/Line

Hydrology

National
Hydrology Dataset
High Res. Lakes

Utah AGRC

Vector /1 :24,000/Polygon

Hydrology

National
Hydrology Dataset
High Res. Streams

Utah AGRC

Vector/1:24,000/Polygon

Landcover

Soils

Utah AGRC

Vector/1:240,000/Polygon

Landcover

Tree Canopy

U.S. Geological
Survey

Raster

Landcover

Impervious
Surface

U.S. Geological
Survey

Raster

Landcover

National
Land cover

U.S. Geological
Survey

Raster

Landcover

Southwest
Regional GAP
Landcover

RS/GIS Laboratory
Utah State
University

Raster

Landcover

Fire Regime
Groups

Land Fire

Raster

Landcover

National
Agriculture
Imagery Program

Utah AGRC

Raster

Landcover

Water-Related
Land-Use

Utah AGRC

Vector /1 :24,000/Polygon

Recreation

BLM Wilderness
Suitability

Utah AGRC

Vector /1 :24,000/Polygon

Recreation

Recreation
Opportunity
Spectrum (USFS)

USFSAshley Nat'I
Forest

Vector/Polygon

Recreation

BLM Wilderness
Inventory (1999)

Utah BLM On-line
Data

Vector /1 :24,000/Polygon

Recreation

BLM Wilderness
Study Areas

Utah AGRC

Vector/1:24,000/Polygon

Recreation

BLM Wilderness
Proposed Areas

Utah AGRC

Vector/1:24,000/Polygon

Recreation

USFSRoadless
Inventory

Utah AGRC

Vector /1: 100,000/Polygon

Page

I 115

'

..- .

.- -

••

-

Category

Data Element

Source

Data Scale/Type

Recreation

USFSWilderness
Areas

Utah AGRC

Vector/1:100,000/Polygon

Recreation

State Historical
Trails

Utah AGRC

Vector/1:500,000/line

Recreation

Recreation Areas
ESRI

Utah AGRC

Vector/1:5000,000/point

Topography

DEM

National Elevation
Dataset (NED)

Raster

Wildlife

Animal Habitat
Models

Southwest REGAP

Raster

Wildlife

Nine Key Habitats
(Utah Specific)

Utah Division of
Wildlife Resources

Raster
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Appendix C
Residential Allocation GIS Modeling Process

As discussed earlier, the process for modeling and allocating
residential development for this study entails a complex GIS
model. The model utilizes multiple spatial attributes of the
landscape to gain a historical perspective on how residential
development has occurred throughout the basin. The primary
components include slope, distance from major roads, distance
from minor roads, distance from towns, and overall density of
residential development. Parcel data is required to measure
each component within the landscape in order to create a
composite surface for allocating residential development. The
subsequent paragraphs explain the GIS modeling process used
for allocating residential development. The modeling process
was done using ESRIArcMap software version 9.3.
Once the necessary parcel data is obtained from counties and
municipalities of interest (in this case only Uintah County was
available), the data, currently in polygon format, is then
converted into points using the feature to point tool. The slope
file was created using a DEM raster and then converting that
DEM into a slope surface in the spatial analyst tools. The
distance from major and minor roads and distance from towns
rasters were created using the Euclidean distance tool in the
spatial analyst tool box. Finally, the density raster was created
using the point density tool in spatial analyst .
Once those value rasters are created, the relative values from
those rasters as they correspond to the individual parcels are
needed. In order to obtain those values, the extract values to
points tool is used in the spatial analyst tool box. This tool
basically overlays the point vector file derived from the parcel
data onto each individual value raster (slope, distance from
roads, etcetera.) to extract the relative value on that raster cell
into a new point file. The new point file for each value raster
now contains attribute information pertaining to each
landscape component to help provide information on
residential development. Now that those values have been
obtained, each attribute table is then converted into a text file
in order to import that tabular information into a program such
as Excel.
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Once the attribute information is converted into tabular data
and imported into the program , a histogram is created for each
raster to investigate the total frequencies for each component .
These histograms tell the greatest story on how the individual
characteristics of each component have influenced residential
development. Once the frequency within each bin information
from each histogram is calculated and standardized for each
component, that information is then converted into text format
in order to import it back into the ArcMap. Once each table is
imported into the ArcMap software, the tabular information is
used to reclassify the original value rasters into their respective
bin value scores using the reclassify tool in the spatial analyst
tool box. Once each value raster is reclassified, they are added
using the single output map algebra tool in order to create a
composite residential development attractiveness surface.
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Once the residential development attractiveness surface is
created, each future and its representative goals and objectives
may now be applied to the residential allocation component.
As an example, the Recreation Intensive future aims to identify
the areas throughout the Uintah Basin that have potential for
outdoor recreation-related activities. The residential allocation
process must respond to those objectives and does so in
multiple ways. First, the areas that cannot support residential
development must be masked from the residential
development attractiveness surface. Examples would be lands
under Federal, State, or Tribal management, along with any
zone that is not zoned for residential development.
Next, the landscapes that have been deemed important for
outdoor recreation opportunities such as surface water
designations, recreation viewsheds, and important wildlife
habitat must also parallel the same process in deterring any
development within those areas using a mask in GIS to extract
those areas from the attractiveness surface. The next step is to
segregate each zone in Uintah County from the attractiveness
surface and resample the surface to illustrate the density of
Page
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each respective zone. As an example, the agricultural zone in
Uintah County currently has zoning for 3 units per acre. Each
cell in the attractiveness surface represents one unit within the
landscape and at this point is a 30 meter cell. To resample each
cell in the agricultural zone would mean that the cell must now
be changed to a 37 meter cell to represent the 3 units per acre
density standard.
Once each zone has followed that same process to resample for
each respective density, the tabular information must then be
converted back into a text file format for tabular analysis. The
attribute information from each zone contains a relative
number of cells within a typology of high to low in the
attractiveness surface, meaning there are individual
attractiveness values within each raster, along with the total
number of cells within each value.
The final step of the allocation process begins with calculating
the number of homes (cells) needed to allocate residential
development based upon the two population projections. Once
those numbers are calculated, the total number of homes
matches the total number of cells designated within each value
described earlier. Once that process is complete for each zone,
the information is then used to reclassify those rasters in GIS,
therefore allocating the residential development to represent
the respective goals established for the alternative future.
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Common Name
Columbia Spotted Frog
Relict Leopard Frog - extirpated
Bald Eagle
California Condor
Gunnison Sage-grouse
Mexican Spotted Owl
Northern Goshawk
Southwestern Willow Flycatcher
Whooping Crane - extirpated
Yellow-billed Cuckoo
Bluehead Sucker
Bonneville Cutthroat Trout

Scientific Name
Rana /uteiventris
Rana onca
Haliaeetus leucocephalus
Gymnogyps califomianus
Centrocercus minimus
Strix occidenta/is lucida
Accipiter gentilis
Empidonax trail/ii extimus

Bonytail
Colorado Pikeminnow
Colorado River Cutthroat Trout
Flannelmouth Sucker
Humpback Chub
June Sucker
Lahontan Cutthroat Trout
Least Chub
Razorback Sucker
Roundtail Chub
Virgin Spinedace
Virgin River Chub
Woundfin
Black-footed Ferret
Brown (Grizzly) Bear - extirpated
Canada Lynx
Gray Wolf - extirpated
Utah Prairie-dog
Desert Valvata - extirpated
Fat-whorled Pondsnail
Kanab Ambersnail

Gila elegans
Pfychocheilus lucius
Oncorhynchus clarl<ipleuriticus
Catostomus /atipinnis
Gila cypha
Chasmistes Jiorus
Oncorhynchus clarl<i henshawi
/otichthys ph/egethontis
Xyrauchen texanus
Gila robusta
Lepidomeda mollispinis mollispinis
Gila seminuda
Plagopterus argentissimus
Mustela nigripes
Ursus arctos
Lynx canadensis
Canis lupus
Cynomys paNidens
Vafvata utahensis
Stagnicola bonnevillensis
Oxyloma kanabense

Grus americana
Coccyzus americanus
Catostomus discobo/us
Oncorhynchus clarl<i utah

Tier
I
I

I
I
I
I
I
I

Group
Amphibian
Amphibian
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Mammal
Mammal
Mammal
Mammal
Mammal
Mollusk
Mollusk
Mollusk

Primary Habitat
Wetland
Wetland
Lowland Riparian
Cliff
Shrubsteppe
Cliff
MixedConifer
Lowland Riparian

Wetland
Lowland Riparian
Water - Lotic
Water- Lotic
Water - Lotic
Water - Lotic
Water- Lotic
Water - Lotic
Water - Lotic
Water - Lentic
Water - Lotic
Water - Lentic
Water - Lotic
Water - Lotic
Water- Lotic
Water - Lotic
Water- Lotic
Grassland
MixedConifer
Sub-Alpine Conifer
Mountain Shrub
Grassland
Water - Lentic
Wetland
Water - Lentic

Secondary Habitat
Wet Meadow
Water - Lotic
Agriculture

Lowland Riparian
Aspen
Mountain Riparian
Agriculture
Agriculture
Mountain Riparian
Mountain Riparian

Mountain Riparian

Water - Lotic
Mountain Riparian
Wetland

Lowland Riparian
Lowland Riparian
High Desert Scrub
Mountain Shrub
Lodgepole Pine
Mixed Conifer
Agriculture
N
N
rl

Wetland
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Common Name

Scientific Name

Ogden Rocky Mountainsnail

Oreohelix peripherica wasatchensis
Gopherus agassizii
Bufo microscaphus
Bufo boreas
Pelecanus erythrorhynchos
Cypseloides niger
Dolichonyx oryzivorus
Athene cunicularia
Buteo rega/is
Ammodramus savannarum
Centrocercus urophasianus
Melanerpes lewis
Numenius americanus
Tympanuchus phasianellus
Asio flammeus
Picoides tridactylus
Cottus extensus
Prosopium abyssicola
Prosopium gemmifer
Prosopium spilonotus
Catostomus c/arl<i

Desert Tortoise
Arizona Toad
Western Toad
American White Pelican
Black Swift
Bobolink
Burrowing Owl
Ferruginous Hawk
Grasshopper Sparrow
Greater Sage-grouse
Lewis 's Woodpecker
Long-billed Curlew
Sharp-tailed Grouse
Short-eared Owl
Three-toed Woodpecker
Bear Lake Sculpin
Bear Lake Whitefish
Bonneville Cisco
Bonneville Whitefish
Desert Sucker
Leatherside Chub
Yellowstone Cutthroat Trout
Allen 's Big-eared Bat
Big Free-tailed Bat
Dark Kangaroo Mouse
Fringed Myotis
Gunnison 's Prairie-dog
Kit Fox
Mexican Vole
Preble's Shrew
Pygmy Rabbit
Silky Pocket Mouse
Spotted Bat
Townsend 's Big-eared Bat

Gila copei
Oncorhynchus c/arl<i bouvieri
ldionycteris phyl/otis
Nyctinomops macrotis
Microdipodops megacephalus
Myotis thysanodes
Cynomys gunnisoni
Vulpes macrotis
Microtus mexicanus
Sorex prebfei
Brachy/agus idahoensis
Perognathus ffavus
Euderma macu/atum
Corynorhinus townsendii

N

.-I

Tier

Group

Primary Habitat

Secondary Habitat

Mollusk
Reptile
Amph ibian
Amph ibian
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal

Mountain Shrub
Low Desert Scrub
Lowland Riparian
Wetland
Water - Lentic
Lowland Riparian

Rock

Wet Meadow
High Desert Scrub
Pinyon-Juniper
Grassland
Shrubsteppe
Ponderosa Pine
Grassland
Shrubsteppe
Wetland
Sub-Alpine Conifer
Water - Lentic
Water - Lentic
Water - Lentic
Water - Lentic
Water - Lotic
Water - Lotic
Water - Lotic
Lowland Riparian
Lowland Riparian
High Desert Scrub
Northern Oak
Grassland
High Desert Scrub
Ponderosa Pine
Wetland
Shrubsteppe
Grass land
Low Desert Scrub
Pinyan-Juniper

Wetland
Mountain Riparian
Wetland
Cliff
Agriculture
Grassland
Shrubsteppe

Lowland Riparian
Agriculture
Grassland
Grassland
Lodgepole Pine

Mountain Riparian
Mountain Riparian
Pinyan-Juniper
Cliff
Shrub steppe
Pinyon-Juniper
High Desert Scrub

Aspen
High Desert Scrub
Shrubsteppe
Cliff
Mountain Shrub

(I)
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Primary Habitat
Lowland Riparian

Secondary Habitat

Mammal
Mammal
Mollusk

Grassland
Wetland

High Desert Scrub

Mollusk
Mollusk

Wetland
Wetland

Oreohelix parawanensis
Anodonta califomiensis
Pyrgu/opsis inopinata
Physa megaloch/amys

Mollusk
Mollusk
Mollusk
Mollusk

Oreohefix peripherica
Pyrgu/opsis deserta
Oreohefix eurekensis
Pyrgulopsis hamlinensis
Pyrgulopsis anguina
Oreohefix haydeni
Pyrgulopsis nonaria
Pyrgulopsis variegata

Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk

Mountain Shrub
Water - Lotic
Wetland
Wetland
Mountain Shrub

Mollusk

Wetland
Wetland
Mountain Shrub
Wetland
Wetland

fusca
chamberlini
transversa
subrupicola

Mollusk
Mollusk
Mollusk
Mollusk

Wetland
Wetland
Wetland
Rock

High Desert Scrub

Pyrgulopsis saxatilis
Physefla utahensis
Margaritifera fafcata
Physef/a zionis

Mollusk
Mollusk
Mollusk
Mollusk

Wetland
Wetland
Water - Lotic
Cliff

Mountain Riparian
Wetland

Oreohefix yavapai
Sauromalus ater
Elaphe guttata
Dipsosaurus dorsafis
Xantusia vigilis
Heloderma suspectum
Crotafus scutu/atus
Crotafus cerastes
Opheodrys vemalis
Crotafus mitcheflii

Mollusk
Reptile
Reptile
Reptile

Aspen
High Desert Scrub
Lowland Riparian
Low Desert Scrub
Low Desert Scrub

Common Name
Western Red Bat
White-tailed Prairie-dog
Bear Lake Springsnail
Bifid Duct Pyrg
Black Canyon Pyrg

Scientific Name
Lasiurus blossevilfii
Cynomys leucurus
Pyrgulopsis pilsbryana
Pyrgulopsis peculiaris
Pyrgulopsis plicata

Brian Head Mountainsnail
California Floater
Carinate Glenwood Pyrg
Cloaked Physa
Deseret Mountainsnail
Desert Springsnail
Eureka Mountainsnail
Hamlin Valley Pyrg
Longitudinal Gland Pyrg
Lyrate Mountainsna il
Ninemile Pyrg
Northwest Bonneville Pyrg
Otter Creek Pyrg
Smooth Glenwood Pyrg
Southern Bonneville Pyrg
Southern Tightcoil
Sub-globose Snake Pyrg
Utah Physa
Western Pearlshell
Wet-rock Physa
Yavapai Mountainsnail
Common Chuckwalla
Cornsnake
Desert Iguana
Desert Night Lizard
Gila Monster
Mojave Rattlesnake
Sidewinder
Smooth Greensnake
Speckled Rattlesnake

Pyrgulopsis
Pyrgulopsis
Pyrgulopsis
Ogaridiscus

Tier

Group

Reptile
Reptile
Reptile
Reptile
Reptile
Reptile

Wetland
Mountain Shrub

Low Desert Scrub
Low Desert Scrub
Low Desert Scrub
Mountain Riparian
Low Desert Scrub

Rock
Water - Lentic

Rock
Rock

Rock

Rock
Low Desert Scrub
Pinyon-Juniper
Pinyon-Juniper
<:I"
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Common Name
Western Banded Gecko
Western Threadsnake
Zebra-tailed Lizard
Canyon Treefrog
Great Plains Toad
Mexican Spadefoot
Northern Leopard Frog
Pacific Treefrog
Plains Spadefoot
Abert's Towhee
American Avocet
Band-tailed Pigeon
Bell's Vireo
Bendire's Thrasher
Black Rosy-finch
Black-necked Stilt
Black-throated Gray Warbler
Boreal Owl
Brewer's Sparrow
Broad-tailed Hummingbird
Caspian Tern
Crissal Thrasher
Gambel's Quail
Gray Vireo
Lucy's Warbler
Mountain Plover
Osprey
Peregr ine Falcon
Sage Sparrow
Sage Thrasher
Snowy Plover
Virginia's Warbler
Williamson's Sapsucker
Longnose Dace
Paiute Sculpin

Scientific Name
Co/eonyx variegatus
Leptotyphlops humilis
Cal/isaurus draconoides
Hy/a arenicolor
Bufo cognatus
Spea multiplicata
Rana pipiens
Pseudacris regi/la
Spea bombifrons
Pipilo aberti
Recurvirostra americana
Columba fasciata
Vireo be/Iii
Toxostoma bendirei
Leucosticte atrata
Himantopus mexicanus
Dendroica nigrescens
Aegolius funereus
Spizel/a breweri
Selasphorus platycercus
Stema caspia
Toxostoma crissafe
Ca/lipepla gambelii
Vireo vicinior
Vermivora fuciae
Charadrius montanus
Pandion ha/iaetus
Falco peregrinus
Amphispiza befli
Oreoscoptes montanus
Charadrius afexandrinus
Vermivora virginiae
Sphyrapicus thyroideus
Rhinichthys cataractae
Cot/us beldingi

Tier

Group

II
II
II
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill

Reptile
Reptile
Reptile
Amphibian
Amphibian
Amphibian
Amphibian
Amphibian
Amphibian
Bird

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

Bird
Fish
Fish

Primary Habitat
Low Desert Scrub
Lowland Riparian
Low Desert Scrub
Lowland Riparian
High Desert Scrub
Pinyon-Juniper
Wetland
Lowland Riparian
Pinyon-Juniper
Lowland Riparian
Wetland
Ponderosa Pine
Lowland Riparian
Low Desert Scrub
Alpine
Wetland
Pinyon-Juniper
Sub-Alpine Conifer
Shrubsteppe
Lowland Riparian
Playa
Low Desert Scrub
Low Desert Scrub
Pinyon-Juniper
Lowland Riparian
High Desert Scrub
Water - Lentic
Cliff
Shrubsteppe
Shrubsteppe
Playa
Northern Oak
Sub-Alpine Conifer
Water - Lotic
Water - Lotic

Secondary Habitat
Pinyon-Juniper
Low Desert Scrub
Shrubsteppe
Water - Lotic
Grassland
Grassland
Lowland Riparian
Mounta in Riparian
Grassland
Playa
Mixed Conifer

Grassland
Playa
Mountain Shrub
High Desert Scrub
Mountain Riparian
Water - Lentic
Lowland Riparian
Lowland Riparian
Northern Oak
Low Desert Scrub
Water - Lotic
Lowland Riparian
High Desert Scrub
High Desert Scrub
Pinyon-Juniper
Aspen
Mountain Riparian
Mountain Riparian

(I)

llO
rtl

a..

5-7

Utah CWCS - Table 5.1. Tier I, II, and III Species L ist

•

•·

.,
]

•I

J

•

•

...

.,
•
•
•.
...

Common Name

Scientific Name

Tier

Group

Primary Habitat

Secondary Habitat

Redside Shiner
Speckled Dace
Utah Chub
Utah Lake Sculpin - extinct
Utah Sucke r
Aberl's Squirrel
American Marten
American Pika
Bighorn Sheep
Desert Kangaroo Rat
Desert Shrew
Dwarf Shrew
Idaho Pocket Gopher
Merriam's Shrew
Mule Deer
Northern Flying Squirrel
Northern River Otter
Northern Rock Mouse
Olive-backed Pocket Mouse
Stephen's Woodrat
Spotted Ground Squ irrel
Thirteen -lined Ground Squirrel
Wolverine
Wyoming Ground Squirrel
Yuma Myotis
Black Gloss
Creeping Ancylid
Cross Snaggletooth
Glass Physa
Glossy Valvata
Mill Creek Mountainsnail
Montane Snaggletooth
Ovate Vertigo

Richardsonius balteatus
Rhinichthys oscufus

Ill
Ill
Ill
Ill
Ill

Fish
Fish
Fish
Fish
Fish

Lowland Riparian
Low land Riparian
Lowland Riparian

Sciurus aberti
Martes americana
Ochotona princeps
Ovis canadensis
Dipodomys deserti
Notiosorex crawfordi
Sorex nanus
Thomomys idahoensis
Sorex merriami
Odocoileus hemionus
Glaucomys sabrinus
Lontra canadensis
Peromyscus nasutus
Perognathus fasciatus
Neotoma stephensi
Spermophilus spilosoma
Spermophilus tridecemlineatus
Gufo gulo
Spermophilus elegans
Myotis yumanensis
Zonitoides nitidus
Ferrissia rivularis
Gastrocopta quadridens
Physa skinneri
Valvata humeralis
Oreohefix howardi
Gastrocopta pilsbryana
Vertigo ovata

Ill
Ill
Ill
Ill

Mammal
Mammal
Mammal
Mammal

Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill

Mammal
Mamma l
Mammal
Mammal
Mammal
Mamma l
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk

Water - Lotic
Water - Lotic
Water - Lotic
Water - Lentic
Water - Lotic
Ponderosa Pine
Sub-Alpine Conifer
Alp ine
High Desert Scrub
Low Desert Scrub
Low Desert Scrub
Sub-Alp ine Conifer
Grassland
Shrubsteppe
Shrub steppe
Sub-Alpine Conifer
Mountain Ripar ian
Rock
Shrubsteppe
Pinyan-Juniper
Grassland

Ribbed Dagger
Rocky Mountain Duskysnail

Pupoides hordaceus
Cofligyrus greggi

Ill
Ill

Mollusk
Mollusk

Gila atraria
Cottus echinatus
Catostomus ardens

Grassland
Sub-Alpine Conifer
Shrubsteppe
Lowland Riparian
Mountain Riparian
Wetland
Mountain Riparian
Wetland
Wetland
Mixed Conifer
Mountain Riparian
Pinyan-Juniper
Lowland Riparian
Wetland

Lowland Riparian
Lodgepole Pine
Mountain Shrub
Shrubsteppe
Mountain Shrub
Alpine
Shrub steppe
Grassland
Mountain Shrub
Lowland Riparian
Pin yon-Jun iper
Grassland
Rock
High Desert Scrub

High Desert Scrub
Low Desert Scrub

Water - Lentic
Water - Lentic
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Common Name

Scientific Name

Sharp Sprite
Sluice Snaggletooth
Black-necked Garter Snake
Coachwhip
Common Gartersnake
Common Kingsnake
Glossy Snake
Groundsnake
Lesser Earless Lizard
Long-nosed Leopard Lizard
Long-nosed Snake
Many-lined Skink
Milksnake
Nightsnake
Plateau Striped Whiptail
Ring-necked Snake
Rubber Boa
Smith's Black-headed Snake
Sonora Mountain Kingsnake
Spotted Leaf-nosed Snake
Western Lyresnake
Western Patch-nosed Snake
Western Skink

Promenetus exacuous
Gastrocopta ashmuni
Thamnophis cyrtopsis
Masticophis flagellum
Thamnophis sirtalis
Lampropeftis getula
Arizona e/egans
Sonora semiannulata
Holbrookia macu/ata
Gambelia wislizenii
Rhinocheilus lecontei
Eumeces multivirgatus
Lampropeltis triangulum
Hypsiglena torquata
Aspidoscelis velox
Diadophis punctatus
Charina bottae
Tantilla hobartsmithi
Lampropeltis pyromelana
Phyllorhynchus decurtatus
Trimorphodon biscutatus
Salvadora hexalepis
Eumeces skiltonianus

Tier
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill

Ill
Ill
Ill
Ill
Ill
Ill
Ill
Ill

Group

Primary Habitat

Secondary Habitat

Mollusk
Mollusk
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile
Reptile

Wetland
Lowland Riparian
Lowland Riparian
Grassland
Wetland
Low Desert Scrub
Grassland
Low Desert Scrub
Low Desert Scrub
Low Desert Scrub
High Desert Scrub
Ponderosa Pine
High Desert Scrub
Pinyon-Juniper
Pinyon-Juniper
Pinyan-Juniper
Mountain Riparian
Low Desert Scrub
Pinyon-Juniper
Low Desert Scrub
Low Desert Scrub
Low Desert Scrub
Pinyon-Juniper

Water - Lentic

Low Desert Scrub

Wet Meadow
Pinyon-Juniper
Low Desert Scrub
Grassland
High Desert Scrub
Shrubsteppe
Mountain Shrub
Shrubsteppe
High Desert Scrub
Desert Oak
Shrubsteppe
MixedConifer
Lowland Riparian
Mountain Riparian
Lowland Riparian
Mountain Shrub
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Table 7.2. Utah CWCS Habitat Prioritization Criteria Scores and Total Scores
Abundance
(% Utah
Habitat

.

Lowland Riparian*
Wetland*
Mountain Riparian*

•

Shrubsteppe*
Mountain Shrub*

•

Water - Lotic (flowing)*
Wet Meadow*
Grassland*
Water - Lentic (standing)*
Aspen*
Ponderosa Pine
Low Desert Scrub
Agriculture
High Desert Scrub
Desert Oak
Mixed Conifer
Lodgepole Pine
Playa
Northern Oak
Sub-Alpine Conifer
Pinyon-Juniper
Rock

w

•
•
•

•

.::5

~

Cliff
Alpine
Urban

Land
Cover)

Abundance
Score

0.2
0.2
0.2
13.4
1.3
0.1
0.1
3.5
3.4
3.4
1.2
4.6
4.2
25.2
0.8
1.2
1
4.4
2.8

5
5
5

2.3

19.4
3.1
3.1
0.4
0.7

C

(IJ

C.
C.
<(

* Denotes a Utah ewes key habitat.

2
4

5
5
4
4
4
4

Number of
Threats Trends Tier 1,2,3
Species
Score
Score
35
4.6
4.3
4.3
36
3.4
3.2

3.3

3.7
2.9
3.7

5.0
3.7
3.8

3.8
2.7
3.4
3.3

4.3
3.0
3.8
4.6

2.1
2.5

3.5

3
1
5

3.8

3.9
4.3

3.3
2.5

3.5
3.2

4

2.0
2.3

3.4
3.4

2.7
2.4

3.9
3.0

1.8
1.8

2.6

1
4

1.7

4

5

1.5
1.1

5

1.0

3

4
3
4
4

1.8
3.0
3.0
3.0
1.0

21
20
14

28
4
22
16
4

5
29
6
22
1
5
4
4
3

8
22
9
7
3

0

Biodiversity
Tier 1,2,3 (Number of
Species
Score

Vertebrate
Species)

Biodiversity
Score

Total
Score

5
5
4
4
3
4

295
176
350
263
285
98
201
226
165
174
223
90
88
195
145
162
127
112
145
157
228
1
0
55
54

5
3

23 .8
20.7
20.5
18.7
18.5
18.5
18.0
17.7
17.1
16.9
15.6
15.4
15.0
14.8
14.7
14.4
13.7
13.6
13.4
13.3
12.6
11.7
11.5
11.1
9.0

2
4

3
2

2

4
2

4
1
2
2
2

1
2
4

2
2
1
1

5
4
5
2

3
4
3
3
4
2
2

3
3
3
2
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Appendix F
Uintah Basin Alternative Futures Study Stakeholder List
With the gracious help of Lianna Hatfield- Etchberger, the following list of various
professionals throughout the Uintah Basin served as the stakeholder group for this study:
•
•
•
•
•
•
•
•
•
•

Lianna Hatfield- Etchberger-Utah State University
Clare Beelman-Utah State University
Scott Ruppe- Uintah Water Conservancy District
Matt Cazier- Uintah County Planning Director
Boyd Kitchen- USU Extension
Kathy Paulin-United States Forest Service
Sonja E. Willie-Ute Indian Tribe
Uintah County Commissioners
Duchesne County Commissioners
Mike Hyde-Duchesne County
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